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Atari  ST  color  SSTV 

Bargain  booster  for  your  HT 
Under-SI  liamsat  antenna 
A  VOX  on  your  2AT 

r^t'\ie\vs: 

Breadboarder's  Paradise:  Elenco  test  Blox 
Ramsey  $30  40m  transmitter  U 

Tale  of  two  HTs: 

Yaesu  470  dual-band  micro  HT  and 
ICOM  2SAT  2m  handheld 
Communicalions  Salelllles 
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?COM 


Dual  Band  Mobile  &  Handhel 
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Kim  BoHles  K71M 


fhiA  Baiid  RmlMif  fram  ICOM! 

Double  your  operating  pleasure  with  Icom's  new  dual 
band  IC-3210  mobile  and  IC-32 AT  handheld  FM  trans- 
ceivers* Each  unit  Lncor{)orates  a  wealth  of  special 
features  and  options  designed  to  mopve  you  into  the  fore- 
front of  today  s  expanded  2-meter  and  440MHz  activity. 
Icom  dual  banders:  the  FM  enthusiasts  dream  rigs! 

Wideband  Caverage.   Both  the  IC  3210  and 

IC-32AT  receive  138  to  174MHz  including  all  NOAA 
weather  channels,  transmit  140  to  150MHz  including 

MARS/CAP,  and  operate  440  to  450MHz.  Total 

coverage  of  today *s  hottest  FM  action! 

Firfl  Du|lleK  0|WnrtiMI.    Simultaneously  transmit 
on  one  band  while  receiving  on  the  other  for  incom- 
parable dual  band  autopatcning! 

20  Memories*    Store  anv  combination  of  standard  or 
odd  repeater  of fsets  and  subaudible  tones. 

Powerful i    The  IC-3210  delivers  25  watts  output  on 

both  bands.  The  tC-32AT  is  five  watts  output  on  both 
bands.  Selectable  low  power  for  local  use  on  both  units. 

Progrominoye  Bund  and  Memory  Sctmitinsi. 

includes  easy  lockout  and  recall  of  various  memories. 

Exceptional  flexibility! 

Reiieoter  fnput  Monitor  Button.   Opens  the 

squelch  and  checks  Tx  offset  simultaneously. 


Wority  Wotch*  Monitor  any  channel  for  calls 
whUe  continuing  operation  on  another  frequency. 

Optional  Beeper.  Monitors  for  calls  with  your 
su^udible  tone,  then  gives  alerting  beeps. 

Doobte  Your  Bands  with  Icom  s  dual  band 
IC-32AT  handheld  and  IC-3210  mobile,  and  double 
your  operating  pleasure  on  2-meters  and  440MHz. 
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lOOM  Amefica  inc,  2380-116th  Ave,  N£,  Sellevue,  WA  96004  Customer  Sefviw  Hotline  (206]  454^7619 
3150  Premier  Dm.  Siiite  iSfi.  Irviig.  TX  TKEJ  1777  PhowB  Pari<way.  Sutefflt  AliantaLGA  3(^9 
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CIRCLE  354  ON  READER  SERVICE  CARD 


NO  OTHER  FULL  DUPLEX  PATCH  OR 
REPEATER  CONTROLLER  GIVES  YOU 

SO  MUCH  FOR  SO  LITTLE 


FULL    DUPLEX    AUTOPATCH 
USING   DUAL   BAND 
RADIOS 


w  i  i 


Most  people  are  within  radio  range  of 
:heir  base  station  90%  of  the  time. 
Why  not  install  an  8200  and  enjoy  your 
Dwn  private  full  duplex  mobile 
lelephone  system?  Only  3 
:;onnections  are  required.  The  8200 
provides  both  full  duplex  and  half 
duplex  operation. 

[Inquire  about  Private  Patch  V  for 
simplex  operation.  Operates  in 
enhanced  sampling  or  VOX 
-nodes.., user  selectable.) 

ADVANCED     AUTOPATCH 
"EATURES.,, 

The  8200  incorporates  many  features 
^hich  are  simply  not  available  in  any 
Dther  product  For  example... 

30  Phone  Number  Auto  Dialer:  The 
3200  will  store  (in  non-volatile  memory) 
30  phone  numbers  which  can  be  dialed 
Afith  abbreviated  two  digit  key  codes. 
The  auto  dialer  is  programmable  over 
he  air  or  with  the  built-in  keyboard. 

Last  Number  Redi^l;  Redialing  the  last 
lumber  called  is  reduced  to  a  single 
jig  it  (plus  access  code), 

Hookflash:  Operates  call  waiting  etc. 
Simply  press  *  three  times.  Only  CSI 
^as  it. 

Call  Progress  Tone  Detection:  Busy 
signals  and  second  dial  tones  are 
detected  and  cause  automatic 
disconnect  Ample  time  is  allowed  for 
dialing  second  dial  tones  when 
required. 

Powerful  Toll  Protection:  One  to  four 
digit  sequences  can  be  restrkited.  For 
example,  you  could  lock  out  0,  1,  976 
and  911.  Additionally,  digit  counting 
lA/ill  prevent  dialing  more  than  10  digits. 
k  separate  2  to  6  digit  toll  override 
:;ode  allows  making  toll  calls  when 
desired.  Re-arm  is  automatic. 

Dial  Access  Remote  Base:  The  8200 
::an  be  accessed  and  controlled  from 
any  telephone.  Call  up  and  drop  into 
:he  system  from  your  desk  phone  at 
unch  hour! 
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RinoQut  Selective  Calling:  Ordinary 
calls  can  be  received  using  rtngout 
(reverse  patch)  and  mobiles  can  be 

selectively  called  using  regenerated 
DTMF- 

Qptional  ANI  access  ^.cid^^y  This 
option  will  allow  up  to  50  separate 
(remotely  programmable)  1  to  6  digit 
access  codes.  A  call  can  only  be 
disconnected  with  the  code  that 
initiated  the  call.  Thus  eliminating 
sabotage  disconnects. 


AN    ADVANCED    REPEATER 
CONTROLLER... 

The   8200   is   a   powerful   repeater 

building  block  and  is  perfect  for  all 
private  and  club  systems. 

The     8200     contains     everything 

necessary  to  convert  any  receiver  and 
transmitter  into  a  powerlul  repeater. 
Only  one  connection  to  the  receiver 
and  two  to  the  transmitter  are  required. 

Menu  style  programming  is 
accomplished  with  the  built  in  keyboard 
and  display.  The  user  can  select  a  3 
digit  repeater  up/down  code,  CW  ID 
message,  CW  ID  interval,  hang  time, 
activity  timer  time,  and  you  can  even 
select  any  Morse  character  as  a 
courtesy  beep!! 

An  optional  plug-in  CTCSS  board 
converts  the  8200  to  private  use.  The 
incoming  CTCSS  Is  filtered  out  and 
replaced  with  fully  regenrated  tone.  32 
tones  are  dip  switch  selectable. 


STANDARD     FEATURES,.. 

•  Line  In  use  detection 

•  90  number  auto  dialer 

•  Redial 

•  Hookflash 

•  User  programmable  CW  ID 

•  Regenerated  tone/pulse  dialing 

•  Selectable  activity,  timeout  and  hang 

time  timers 

•  3  digit  repeater  on/off  code 

•  Two  remotely  programmable  1-6  digit 

autopatch  connect  codes.  (Regular 
and  Toll  Override) 

•  Powerful  toll  protection 

•  Remotely  controllable  relay  (relay 

optional) 

•  Ringout  (reverse  patch) 

•  Busy  channel  ringout  inhibit 

•  Ring  counting 

•  Auto  answer 

•  Telephone  remote  base 

•  DTMF-DTMF  selective  calling 

•  Courtesy  beep  (any  Morse  character) 

•  Automatic  busy  signal  and  dial  tone 

disconnect 
-  MOV  lightning  protectors 

•  Non-volatile  memory 
And  MUCH  more! 
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Connect  Systems  inc 

2064  Eastman  Ave.  #113 

Ventura.  CA  93003 

Phone  (805)  642-7184 

FAX  (805)  642-7271 
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Numlier  1  on  your  Feedback  card 


ELCOME  NEWCOMERS 


Walkies! 

Have  you  ever  met  a  ham  who 
didn't  own  a  hand*heid  transceiv- 
er? f  doubt  it.  These  radios,  known 
as  NTs,  handle  talkies,  walkies, 
handhelds,  squawk  boxes,  and 
goodness  knows  what  else,  are 
among  the  most  popular  play- 
things in  the  amateur  radio  hobby. 
They  permit  us  to  enjoy  radio  from 
any  location.  Thanks  to  repeaters 
(see  below),  a  tiny  walkie  can 
provide  communications  over 
great  distances,  ranging  from  ten 
to  several  hundred  miles!  Above 
all.  HTs  are  just  plain  fun. 

Basics 

Almost  universally,  walkies  are 
FM  rigs,  with  the  clear,  crisp  audio 
associated  with  that  form  of  modu- 
lation. They  operate  in  the  VHP 
and/or  UHF  bands,  the  2  meter 
VHF  band  being  the  most  popular. 
Their  transmitters  put  out  be- 
tween 1  and  5  watts  of  RF  energy, 
which  may  not  sound  like  much 
but  is  very  effective  for  focal  use, 
especiafly  in  conjunction  wrth  re- 
peaters. 

The  typical  HT  has  digital 
memories  which  store  frequen* 
cies  and  other  operating  parame- 
ters, making  operation  easy.  It 
has  a  rechargeable  battery  good 
for  a  few  hours  of  use  after  each 
charge.  It  comes  with  a  "rubber 
duck/'  which  is  a  helically 
wound,  rubber-encased,  flexible 
antenna.  It  is  fairly  small,  so  you 
can  clip  it  to  your  belt  or  even  drop 
it  in  your  pocket.  It  has  a  DTMF 
Touch-Tone™  pad  which  permits 
you  to  send  tones  over  the  air  for 
telephone  autopatch  or  other 
controJ  applications.  It  may  in- 
clude a  subaudible  tone  or  CTC- 
SS  encoder,  enabling  access  to 
repeaters  which  require  it 

Psst . , .  Pass  it  On 

The  key  to  the  HTs'  popularity  is 
the  proliferation  of  repeaters, 
which  are  automated  stations  de- 
signed to  receive  the  handholds' 
weak  signals  and  retransmit  them 
with  much  greater  power.  These 
stations,  usually  strategically  lo- 
cated on  a  hill  or  tall  tower,  can 
often  be  heard  up  to  60  or  more 
miles  away.  Due  to  their  large, 
well-placed  antennas,  they  can  re- 
ceive  signals  from  nearly  as  far.  A 
small  radio  with  a  simplex  (direct 
station-to-station)  range  of  only  a 
few  miles  has  the  power  and 
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range  of  the  repeater,  as  long  as  it 
can  reach  the  big  station. 

Who  operates  repeaters?  Some 
are  owned  by  individuals,  but 
most  are  run  by  ham  clubs.  There 
are  few  areas  in  the  United  States 
without  at  least  one  repeater,  and 
most  towns  have  several.  The 
ARRL  publishes  a  directory  listing 
them  all  in  a  thick  little  book. 

Since  a  repeater  transmits  and 
receives  at  the  same  time,  it  must, 
of  course,  use  different  frequen- 
cies for  the  two  functions  or  it 
would  receive  its  own  signal  and 
quickly  go  to  feedback  heaven. 
The  difference  between  the  trans- 
mit and  receive  frequencies  is 
called  the  offset  or  shift.  Most  re- 
peaters  on  the  2  meter  band  use  a 
600  kilohertz  offset,  while  those 
on  the  UHF  bands  use  a  5  mega- 
hertz offset.  On  the  IV4  meter 
(220-225  MHz)  band,  the  offset  is 
1600  kHz  (1.6  MHz). 

The  transmit  frequency  may  be 
higher  or  lower  than  the  receive 
frequency.  A  band  plan  specifies 
frequency  pairs,  and  few  re* 
peaters  deviate  from  it.  The  HT,  of 
course,  transmits  and  receives  on 
the  same  frequencies,  but  in  re- 
verse. Thus  the  liandheld's  trans- 
mit frequency  is  the  same  as  the 
repeater*s  receive  frequency,  and 
vice  versa. 

Some  repeaters  provide  func- 
tions beyond  simple  retransmis- 
sion.  One  of  the  most  popular  ex- 
tras is  the  autopatch,  which  allows 
connection  to  the  landline  tele- 
phone  network.  With  it,  you  can 
make  phone  calls  from  any  walkie 
equipped  with  a  DTMF  pad.  Ob- 
servation of  the  rule  prohibiting 
business-oriented  transmissions 
Is  especially  important  when  us- 
ing  the  autopatch.  Other  functions 
include  voice-synthesized  time, 
date,  and  signal  reports,  and  even 
the  ability  to  link  multiple  re- 
peaters into  a  network  permitting 
communication  over  hundreds  of 
miles.  Imagine  using  your  hand- 
held to  talk  with  someone  three 
states  away  while  you  walk  down 
the  street] 

Miss  Manners 

Operating  through  a  repeater 
requires  etiquette  altogeliier  dif- 
ferent from  that  used  on  the  HF 
bands.  Instead  of  calling  CQ,  you 
say  "{yoLir  call)  listening."  Sig- 
nal reports  are  given  in  terms  of 
quieting,  rather  than  strength;  it's 
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impossible  to  know  the  originating 
station's  strength  into  the  re- 
peater because  you  are  ilstening 
to  the  retransmitted  signai.  A  re- 
port of  'iull  quieting"  means  you 
are  coming  through  with  no  back- 
ground hiss,  white  one  of  '70  per- 
cent quieting'*  means  your  signal 
into  the  repeater  is  scratchy. 

Because  only  one  station  can 
use  the  repeater  at  a  ttme.  it  is 
considered  very  discourteous  to 
tie  it  up  with  long  monologues. 
Short,  succinct  transmissions 


keep  the  conversations  flowing 
smoothly  and  promote  accep- 
tance and  friendliness  toward  new 
users. 

Getting  Out 

HTs  are  designed  to  be  used  on 
the  go,  so  get  out  there  and  have 
fun.  Bring  yours  along  when 
camping,  hiking,  walking,  or  even 
shopping.  And  of  course,  what 
ham  would  be  caught  dead  at  a 
hamfest  without  his  trusty  walkie? 
,  .    Michael  Jay  GeierKBIUM 
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ARRL  The  American  Radio  Relay  League. 

Autopatch  A  repeater  function  that  permits  connection  to  the 
landline  telephone  network. 

Band  plan  A  gentlemen's  agreement  regarding  usage  of  frequen- 
cies within  the  band. 

CTCSS  Continuous  Tone  Coded  Squetch  System.  PL^,  '^private 
iine;"  is  Motorola's  trademark  for  CTCSS.  Some  repeaters  use 
these  tones  to  avoid  recaption  and  retransmission  of  unwanted 
signals. 

CQ  C'Seek-you*')  A  CW  abbreviation  meaning  ^'calling  any 
station." 

Digital  memories  Storage  registers  in  NTs,  used  to  hold  frequen- 
cies and  other  operating  data,  such  as  offset. 

DTMF  Dual  Tone  Multi  Frequency.  The  generic  term  for  the  tones 
produced  by  a  Touch-Tone^"  phone.  Used  for  autopatch  and  re- 
peater control 

FM  Frequency  modulation.  Nearly  all  walkies,  repeaters,  and  mo- 
bile rigs  are  FM,  An  FM  receiver  [sn*t  sensitive  to  amplitude  varia- 
tions caused  by  impulse-type  noise  or  fading  signals- 

Frequency  pair  The  transmit  and  receive  frequencies  used  by  a 
repeater, 

Helically  wound  Wound  in  a  spiral  shape,  tike  the  wire  in  a  rubber 
duck  antenna. 

Offset  The  difference  between  the  transmit  and  receive  frequen- 
cies, also  known  as  the  shift. 

Quieting  The  degree  to  which  a  received  FM  signal  overcomes  the 
background  noise,  A  full  quieting  signal  is  the  best  possible  signai. 

Repeater  Automated  station  which  simultaneously  retransmits 
signals  on  a  frequency  different  from  the  frequency  on  which  they 
were  received. 

RF  energy  Radio  frequency  energy.  The  radio  wave  spectrum 
begins  at  20,000  Hz  (cycles  per  second)  and  extends  to  beyond 
300  billion  Hz. 

Rubber  duck  A  flexibie  rubber-encased  antenna  with  internal  heli- 
cally wound  wire. 

Simplex  Receive  and  transmit  on  the  same  frequency. 

UHF  Ultra  High  Frequency.  The  UHF  spectrum  ranges  from  300  to 
3000  MHz,  Amateur  UHF  bands  are  the  70cm  (420-450  MHz), 
33cm  (902-928  MHz),  and  23cm  (1240-1300  f^Hz).  23cm  is  often 
considered  a  microwave  band. 

VHF  Very  High  Frequency.  The  VHF  spectrum  ranges  from  30  to 
300  MHz.  Amateur  VHF  bands  are  the  6  meter  band  (50-54  MHz), 
the  2  meter  (144-148  MHz),  and  the  VA  meter  (220-225  MHz) 
bands. 
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P  Coolribmions  m  ihe  form  of 
manuscripts  with  drawings  and/ 
or  photDQraprts  are  welcome  and 
will  be  consictered  for  possible 
publlcaibon.  We  can  assume  no 
responsibility  for  loss  or  damage 
to  any  material.  Ptease  enclose 
a  stamped,  selNaddressed 
envelOf>e  with  each  submt&sion. 
Payment  ior  ihe  use  of  any 
unsot»citecf  material  wili  b^  made 
upon  publication.  A  premrum 
w^i  be  pajd  for  accepted  article 
thai  have  been  submitted 
etectronicalty  (CompuServe 
ppA  70310.775  or  MCI  Mail 
"WGEPUB"  or  GEnie  address 
'MAG  73")  or  on  disk  as  an  IBM- 
compatible  ASCII  nie  Vou  can  al- 
so contact  us  at  the  73  BBS  at 
(603)  525-443B,  300  or  1200 
baud,  8  data  bits,  no  parity,  one 
stop  bil.  All  contrtbutions  should 
be  directed  to  Ihe  73  editoriaJ 
offices  "How  to  Write  tor  73" 
gutdeJmes  are  avai^at>]e  upon 
request  US  citiiens  must  jnctude 
the*r  social  security  numlier  with 
submitted  manuscnpts. 

73  Amateur  Radio  (FSSN  OdS^ 
5309)  IS  published  monthty  by 
WGE  Publishing,  Inc,,  WGE  Cen- 
ter. Foreai  Road,  Hancock,  New 
Hampshire  0344^.  Entire  con- 
terns  ' !  1999  by  WGE  Publishing. 
Inc^  No  part  of  this  pyblicaiion 
may  t>e  reproduced  wiihoui  writ- 
ten permission  from  the  publish- 
er For  Subscript  ion  Se^vtces 
vfuw  73  Amateur  Radio*  PO  Box 
5SB66,  SouWer.  CO  80322-8666. 
Of  can  1^600-289-0388.  In  CO  call 
1-303-447-9330  The  su&scnp- 
ikm  rate  iS:  one  year  $24  97;  two 
years  $39  9T.  Additional  postage 
for  Canada  is  S7.00  and  for  other 
foreign  countries,  $t9.00  surface 
and  $37.00  airmail  per  year.  All 
foreign  orders  must  be  accompa- 
nied by  payment  is  US  funds. 
Second  class  postage  paid  at 
Hancock,  New  Hampshire  ar>d  at 
additional  mailing  offices.  Cana- 
dian second  class  mail  registra- 
tion numtxer  9566  Ariicrofiim  Edi- 
tion—University  Microfilm.  Ann 
Arbor.  Ml  4S10€  Post  mast  ef: 
eand  address  cfiajiges  to  73  Am- 
aimir  Radto.  PO  Box  S6B8S. 
Boulder.  CO  60322-6666. 

Contract:  Jus!  by  reading  this, 
you  have  entered  into  a  bmdtng 
legal  contract.  To  avoid  being 
prosecuted  under  every  penalty 
provided  by  law,  you  wiil  spend  a 
minimum  of  two  hours  per  week 
on  ten  meters  talking  with 
Novices  and  encouraging  Ihem, 
No  excuses  will  be  accepted.  No 
exceptions  Ask  questions — get 
them  to  talk — make  hamming  fun 
fof  them  Keep  notes— a  report 
will  be  required. 
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Never  SAY  DIE 


Wayne  Green  W2NSD/1 


How  You  Can  Help 
Save  Amateur  Radio! 

Here  comes  that  confounded 
Gloom  &.  Doom  Wayne  Green 
again.  Sigli.  Naw,  au  contraire,  I 
Cometh  with  solutions,  not  prob- 
lems. Good  solutions,  too.  Maybe 
even  fun  solutions* 

I've  always  remembered  the 
sign  on  the  Director's  door  at  a 
research  institute  where  I  studied 
forty  years  ago.  It  said,  "Bring  me 
solutions,  not  problems.**  Chap 
named  L.  Ron  Hubbard— maybe 
you've  read  about  him— made  bil- 
lions. It's  a  good  concept. 

Alas,  before  we  plunge  into  the 
solutions,  I  should  at  least  give 
some  hints  as  to  the  problems. 
The  bottom  line  problem  m  that 
we've  had  pititui  little  growth  in  the 
last  25  years  and,  so  far^  no  visible 
prospects  for  much  more.  WeVe 
watching  our  fellow  old  timers  run- 
ning our  ham  clubs  and  tottering 
around  with  their  walkers  at  ham- 
fests,  muttering  to  themselves. 

Tve  heard  all  the  rationaliza- 
tions (which  I'm  sure  yoEJ  passion- 
ately believe)  for  why  we  aren't 


attracting  youngsters  any  more. 
It's  the  code.  Kids  have  too  many 
other  interests  today.  They're  too 
lazy.  They're  all  Into  computers. 
Yepp  all  those  things  are  true,  but 
they're  just  excuses,  they're  reaUy 
not  the  main  problem. 

W6NKE,  in  a  letter  in  the  QCWA 
Journat,  said  it.  If  we  want  to  at- 
tract youngsters  (or  anyone,  for 
that  matter),  hamming  has  to  be 
fun.  One  only  has  to  listen  to  the 
bands  today  to  reaNze  that  operat- 
ing isn't  much  fun  anymore.  Be- 
tween DX  pileups,  where  we  have 
massive  proof  that  intentional  in- 
terference is  alive  and  well,  DX 
jamming,  net  jamming,  repeater 
jamming  and  language  which 
wouldn't  even  have  been  consid- 
ered possible  25  years  ago,  if  you 
want  to  Interest  someone  in  ama- 
teur radio  you  'd  better  not  let  them 
tisten  to  our  bands. 

It  won't  be  easy,  but  I  believe  we 
can  fix  the  mess  we've  allowed  to 
happen.  As  a  matter  of  fact,  it'll  be 
fun  fixing  it.  I  think  we  can  clean  it 
an  up— yes,  even  the  DX  pileups. 

Okay,  let's  suppose  we're  actu- 


CQ's  Dastardly  Attack  on  the  ARRL 

The  amateur  radio  community  was  shaken  to  its  foundations  by 
the  recent  vicious  and  unprovoked  attack  by  CQ  Magazine  (October 
1 989)  against  the  ARRL.  Tsk. 

The  CQ  editorial  took  The  League  to  task  for  wasting  some 
$600,000  or  so  on  their  new  W1AW  hamshack.  Worse,  instead  of 
using  ham  gear,  which  they  probably  could  have  had  for  free,  they 
spent  top  dollar  buying  commercial  communications  equipment. 

What  do  we  have  to  do,  form  a  committee  to  stop  these  political 
attacks  on  The  League?  Obviously  the  CQ  editors*  motivated  by 
greed,  are  trying  to  destroy  our  beloved  ARRL,  As  an  ARRL  member 
with  a  50-year  pin  proving  beyond  any  question  my  total  devotion  to 
this  great  organization,  perhaps  I  should  head  such  a  committee.  Do 
I  hear  from  any  volunteers  to  start  local  chapters? 

In  the  meanwhile  I  hope  you  will  flood  the  CO  editors  with  letters 
expressing  your  revulsion  and  disgust  at  their  sorry,  bumbling  at- 
tempt at  sowing  discord  and  distrust  among  true-blue  ARRL  stal- 
warts. 

Heck,  I  say  that  if  The  League's  directors  don't  think  the  Kenwood, 
ICOM,  Yaesu  and  Ten-Tee  gear  is  good  enough  for  their  paid  com- 
mercial ham  operators  to  use,  I  think  we  should  respect  their  deci- 
sion. Who  would  posstbly  know  better  than  Ihe  ARRL  and  OSTwhat 
equipment  is  best  for  a  top-notch  ham  station? 


ally  able  to  clean  up  the  garbage 
on  our  bands.  Then  where  are 
we?  Then  we're  left  with  the  same 
old  banal  signal  report  contacts 
which  have  been  amateur  radio's 
quagmire  ever  since  the  hobby 
started.  No,  we've  not  only  got  to 
clean  up  our  garbage,  we'  re  going 
to  have  to  do  it  ourselves,  without 
asking  or  expecting  any  help  from 
the  FCC,  the  ARRL  or  any  other 
bureaucrats,  and  then  we're  go- 
ing to  have  to  set  about  making 
ham  contacts  actually  interesting. 
Wow,  what  a  concept!  I  believe  we 
can  do  all  this— and  it'll  be  fun. 
You'll  see.  Now  stop  being  a  cur- 
mudgeon and  see  what  Tm  going 
to  propose.  Yes,  I  already  can 
hear  the  whining  arguments  that  it 
won't  work.  Baloney. 

A  couple  years  ago  the  gullible 
were  convinced  that  the  Novice 
Enhancement  program  was  going 
to  save  amateur  radio.  Spoilsport 
Green  said  no,  it  won't.  Now  it*s 
the  no-code  matarky.  I  don't  care 
whether  you  are  in  favor  of  a  no- 
code  license  or  not,  the  present 
ARRL  proposition  is  a  hoax.  It's  a 
safe  way  to  be  in  ''favor*'  of  no- 
code,  all  the  while  burning  it  at  the 
stake.  All  the  fire  and  fury  will  dis- 
tract the  membership  from  actual- 
ly thinking,  seems  to  be  the  theo- 
ry. Good  theory. 

As  I  pointed  out  in  my  recent 
talk  at  the  Huntsvllle  hamfest,  no- 
code  today  is  a  religious  matter. 
lt*s  something  about  which  you 
have  no  facts,  and  that  you  be- 
lieve in  passionately.  That's  reli- 
gion and  we  kill  people  who  dis- 
agree with  us  on  religious  matters. 
Oddly  enough,  we  don't  seem  as 
anxious  to  kill  people  over  facts. 

The  proposed  no-code  salva- 
tion for  American  amateur  radio 
meets  the  requirements  for  being 
a  duck.  It  looks  like  the  Canadian 
no-code  license,  smells  like  it, 
walks  like  it,  sounds  like  it. ,  .by 
golly,  it  /s  a  duck!  The  Canadians, 
for  those  of  you  who  have  been 

continued  on  p,  82 
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TM-231A/ 

331A/431A/531A 

FM  Mobile  Transceiver 

Looking  for  a  compact  transceiver 
for  your  mobile  VHF  and  UHF  opera- 
tions? KENWOOD  has  a  compact  rig 
for  each  of  the  most  popyFar  VHF/ 
UHF  bands. 

•  20  multi-function  memory  channels, 

•  High  performance  —  high  power  I 
SOW  {TM-231A),  35W  tTM-431A) 
with  a  3  position  power  switch. 

«  Optional  full-function  remote 
controller  (RC-20)- 
A  full-function  remote  controller 
can  be  mounted  in  any  convenient 
location,  Using  the  IF- 20  interface 
the  RC-20  may  be  connected 
to  four  mobile  transceivers.  (TM-231A/ 
431A/531A  or  the  TM-701A), 

•  Multi-function  micro- 
phone supplied.  ^ 
Various  controls  are          i 
provided  on  the  mic. 
for  increased  utility        ^ 

•  Auto  repeater  offset 
on  144  and  220  MHz. 

•  Built-in  digital  VFO  allows 
selection  of  the  frequency  step. 
(5.iai5.20.12.S.25kH2: 
TM-531A:  10,  20,  12.5,  251<Hz.) 

•  Selectable  CTCSS  tone  built-in. 

•  Tone  alert  system  -  for  true  "quiet 
monitoring'"!  "*^* 
When  enabled  this  function  will 
activate  a  tone  when  squelch  opens. 

•  DRS  (Digital  recording  system). 

The  optional  DRU-1  can  store 
received  and  transmitted  messages 
for  up  to  32  seconds,  allowing  the 
operator  to  check  or  return  any  call 
using  the  tone  alert  system, 

•  Automatic  fock  tuning  function 
(TM-531A). 
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TM-231A 

I3&^t74  MHz  recenf©, 
TX  on  Amateur  bands  onty. 
Modifiable  for  MA^/CAP 
f%miit  requ4rod.   j 
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Optional  Accessories: 

•  RC-20  Full-function  remote  con-      , 
troller*  RC-10  Handset  •  IF-20  Inter- 
face unit  handset  *  DRU-1  Digital     >¥ 
Tecording  unft  •  MC-44  Mutti-tunci 
hand  mic.  •  MC-44DM  Muftf-function 
hand  mic.  with  auto-patch  •  MC-48B 
16-key  DTMF  hand  mic.  •  MC-55  8-pin 
mobite  mic.  •  MC-60A/80/85  Desk- 
top mica  •  MA-700  Dual  band  {2m/ 
70cm)  mobile  antenna  (mount  not*.^ 
supplied)  •  SP-41  Compact  mobile 
speaker  •  SP-50B  Mobile  speaker 

•  PS-430  Power  supply  •  MB-201 

Mobile  mount  •  PG-2N  Power        | 

cable  •  PG-3B  DC  line  noise  fitter 


Z.^-^. 


•  PG-4H  Interface  connecting  cable 
PG-4J  Extension  cable  kit 

•  TSy-6  CTCSS  unit 

KEMWOOD  U.SA  CORPORATION 

COMMUNICATIONS  SiTEST  EQUIPMENT  GROUP 

RO.  BOX  22745. 2201  E.  Dcminguez  Streel 
Long  Beacti.  C  A  90am-  5745  k»  m* 

KENWOOD  ELECTRONICS  CANADA  INC, 
P.O.  BOX  1075, 9&9  Gana  Court 
Mississauga  Opksno.  Canada  L4T  4C2 
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Repeater  reverse  switch.  cable  •  PG-3B  DC  li 
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950SD 


The  n0wTS^95OSD  is  the  first 
Amateur  Radio  transceiver  to  utilize 
Digital  Signal  Processing  (DSP),  a 
high  voltage  final  amplifier,  dual 
fluorescent  tube  digital  display  and 
digital  meter  with  a  peak-hold  function. 


The  TS-950SD  can  receive  two  fre- 
quencies simultaneously  The  sub- 
receiver  has  independent  controls  for 
frequency  step  size,  noise  blanker,  and 
AF  gain  and  its  own  digital  display! 

•^  Synchronized 

With  SSB  IF  stope  tuning,  the  digital  AF 
filter  provides  sharp  characteristics  for 
optimum  filter  response. 

♦  Mew  high  .  .,.u:^i^ 

50  V  power  transistors  in  the  150-watt 
final  section,  results  in  minimum  distor- 
tion and  higher  efficiency.  Fult-power 
key-down  time  exceeds  one  hour 

♦  H&Hi  Buiit-in  microprocessor 
corrtrolled  automatic  antenna 
The  new  antenna  tuner  is  faster  and 
you  can  store  the  settings  in  memory! 
(f^anual  override  is  also  possible.) 

♦  Outstanding  general  coverage 
receiver  performance  and  sensitivity. 
Kenwood's  Dyna-Mix"  high  sensitivity 
direct  mixing  system  provides  from 
100  kHz  to  30  MHz.  The  Intermodula- 
tion  dynamic  range  is  105  dB. 
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Withotil  DSP  With  DSP 

•  Digital  Signal  Processor  DSP  is  a 
state-of-the-art  technique  that  maxi- 
mizes your  transmitted  RF  energy 
Your  signal  stands  out  because  it  is 
much  more  pure  than  your  competi- 
tion! You  can  even  tailor  your  transmit- 
ted  CW  or  vofce  signal  waveshape!        i 


Select  various  filter  combinations  from 
the  front  panel  ForCW :  250  and  500  Hz. 
2.4  kHz  for  SSB.  and  6  kHz  for  AM.  Fitter 
selections  can  be  stored  in  memory! 


Opitonaf  Accessories  lion  monrtor  w/pan  display 

*  VS-2  \toice  sy  nthes^^e^  •  SW-2100  SWR/power  ' 

•  SP-950  External  speaker  meter  •  TL-922A  Unear 
w/AF  filter  •  SM-230  Sta-  amplifier  (not  for  QSK) 

Specritca/fOrts  %afu/es  dna  pnc^%  suDfecr  no  cfia/ige  wm^ux  nm\t^  ae  ooifga^on    »*» 


Rfteen  band  pass  filters  are 
avaifabte  in  the  front  end  to  enhance 
performance. 


SSB  Slope  Tuning. 
CWVBT  (Variable  Bandwidth  Tuning), 
CW  AF  tune,  IF  notch  filter,  dual- mode 
noise  b(ankerv\/ith  level  controt,  4-step 
RF  attenuator  (10,  20,  or  30  dB),switch' 
abte  AGC  circuit,  and  alhmode  squelch 

•  TOOmemt        har^me^   Store  inde- 
pendent transmit  and  receive  frequen- 
cies, mode,  filter  data,  auto-tuner  data 
and  CTCSS  frequency 

Add?  Built-in  inter- 

face  for  computer  control    Program* 
mable  tone  encoder  Optional  VS-2 
voice  synthesizer   Built-in  heavy  duty 
AC  power  supply  and  speaker  ^  Adjust- 
able VFO  tuning  torque  *  Multiple 
scanning  functions   MC-43S  hand 
microphone  supplied 

KENWOOD  U.SA.  CORPORATION 

COMMUNICATIOMS  &  TEST  EQUIPMENT  G«OUP 

Pn  BOX  22745. 220t  E  Domtnguez  Street 
Lono  Beach,  CA  90607-5745 

KENWOOD  ELECTRONICS  CANADA  INC 
RO  BOX  1075. 959  Gana  Coun 
Mississauga  Ontanc,  Canada  L4T  4C2 
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Number  3  On  your  Fe^dbach  cftrd 


EDITED  BY  BRYAN  HASTtNGS  NSfB 


Smile  for  the  Camerai 

Have  any  color  ham  radio 
related  photos — ham  efubs, 
tiumor,  etc.?  Give*em  world-wide 
exposure  in  the  QRX  column,  one 
of  73'$  hottest  departments.  Any 
reasonable  subn^issions  stand  a 
good  chance  of  appearing  here  m 
the  near  future.  No  polaroids, 
please;  we  need  prints  from 
35frim  or  better  film.  Make  sure  to 
send  ihem  to  the  attention  of 
QRX, 

Ham  License  Fees 


The  lis  House  of  Representa- 
tives passed  and  sent  on  to  the 
Senate  the  1989  federal  deficit 
reduction  bill  that  includes  a 
$30  fee  for  amateur  radio  licens- 
es. The  Senate  is  expected  to  act 
quickly  on  the  measure  and  then 
send  rt  along  to  President  George 
Bush  for  his  signature.  Slay  tuned 
for  a  full  report. 


UK  Novice 


The  Radio  Society  of  Great 
Brftain  (RSGB)  proposed  a  pair 
of  new  entry  level  Novice  class 
Ijcenses  for  the  UK.  "Novice  8" 
would  be  a  code-free  certificate 
with  VHF  voice  privileges  above 
30  MHz.  Passing  a  five  wpm  code 
test,  to  receive  the  "Novice  A" 
ticket,  adds  phone  privileges  on 
t60  meters. 

If  the  British  Deparlment  of 
Trade  and  Industry  gtves  its  nod  to 
the  RSGB  proposal,  the  applicant 
will  have  to  take  a  SO-hour  training 
course,  given  by  a  DTl-approved 
Instructor.  The  RSGB  says  this 
would  replace  the  Morse  code  test 
as  a  method  of  assunng  the  prop- 
er standards  m  the  British  Ama- 
teur Service.  These  licensees 
would  be  granted  many  emission 
modes  applicable  to  the  bands 
and  band  segments  assigned  to 
the  current  license  class,  but  at  a 
maximum  power  of  onfy  five 
watts.  There  would  be  no  mini- 
mum age  to  gel  either  ticket  and 
both  would  carry  a  three-year  re- 
newable license  term. 

The  RSGB  says  this  proposal  is 
based  on  a  survey  of  its  members 
up  to  age  25.  They  add  that  a 
Novice  ticket  is  needed  to  help  off- 
set the  severe  shortage  of  skilled 
electronics  technicians  and  engi- 
neers in  the  UK.  The  UK  has  a 


no-code  license,  but  it  requires  an 
extremely  high  level  of  skill  to 
obtain. 

If  the  PTI  approves  the  RSGB 
Novice  proposal  the  UK  wifl  be 
second  only  to  Japan  in  its  liberal- 
ization of  amateur  Ncensing  using 
no-code  as  an  entry  point. 

PRB-1  Wins 
in  Costa  Mesa 

Hams  in  this  California  city 
have  something  to  cheer  about: 
a  new  antenna  ordinance  that 
gives  them  a  lot  more  then  they 
expected. 

For  many  years,  the  Costa 
Mesa  city  government  told  per- 
mrss  ion-see  king  hams  to  put  up 
whatever  system  they  wanted. 
Several  years  ago.  however,  the 
city  suddenly  enacted  a  30'  maxi- 
mum height  ordinance.  When  the 
city  decided  that  it  was  time  to 
change  the  variance  requirement, 
Fried  Heyn  WA6VVZ0  appointed 
Aft  Goddard  W6XD  to  promote  a 
drive  for  a  less  restrictive  ordi- 
nance. Goddard  organized  a 
mass  turnout  of  hams  to  a  Costa 
Mesa  City  Council  meeting  that 
lasted  until  2  a.m.  That  motion 
was  passed,  and  the  Council  also 
enacted  a  second  motion  that 
held  off  enforcement  of  any  anten- 
na ordinances  against  hams  unt^ 
there  was  on©  mutually  agreed- 
upon  by  the  Cily  and  the  resident 
amateurs. 

Heyn  supplied  to  the  Council,  in 
September  "88»  PRB-1  material 
from  attorney  Wayne  Overt}eck 
N6NB  and  an  emergency  commu- 
nications news  story  about  Costa 


Mesa  resident  Gordon  West 
WB6N0A.  This  led  to  a  second 
City  Council  meeting.  The  Costa 
Mesa  City  Attorney  felt  that  the 
terms  of  PRB-1  took  precedence 
over  anything  the  city  might  want. 
As  a  result,  Costa  Mesa  agreed 
that  its  current  ordinance  was  not 
within  federal  pre-emption  guideli- 
nes. Heyn.  Overbeck  and  God* 
dard  met  with  local  hams  and  city 
planners  to  work  up  an  ordinance 
acceptable  to  both. 

In  mid-August,  that  proposal 
went  before  the  City  Council 
which  passed  It  with  little  discus- 
sion. It  ca^ls  for  a  maximum  anten- 
na height  without  variance  of  sev- 
en feet,  grandfathering  of  all 
existing  lowers  and  antennas  as 
long  as  they  are  registered  with 
the  city  before  May  1990  and  ex- 
clusion of  any  antenna  weighing 
80  pounds  or  less.  The  city  even 
took  the  unusual  step  of  writing  to 
each  ham  living  in  Costa  Mesa  de- 
tailing the  new  and  more  Jibefal 
ordinancel 


Pirate 

Taxi  Dispatciies 

The  New  York  City  FCC  office 
asks  the  help  of  area  hams  to  rid 
the  10m  amateur  band  of  illegal 
taxicab  dispatch  services. 

Hams  in  the  Northeast  have  been 
outraged  by  the  indifference  of  the 
NYC  FCC  office  to  this  problem. 
The  illegals  even  threatened  one 
ham's  life, 

Kevin  McKeon,  Engineer  in 
charge  of  the  NYC  Reki  Opera- 
tions Bureau,  inspected  many 
cabs  in  May  and  June,  which  led 


Harrison  Indicted 

An  Oceanside^  New  York  ham  faces  a  possible  maximum 
sentence  of  250  years  in  jail  and  12,5  million  dollar  fine  if 
convicted  on  all  50  counts  of  alfeged  mail  fraud,  Michael  D.  Har- 
rison WB2PTI  was  indicted  by  a  Grand  Jury  of  the  US  District  Coun 
on  charges  of  marl  fraud.  The  indictment  states  Harrison  placed 
fulVpage  ads  in  amateur  radio  journals  claiming  thai  the  long 
defunct  Atlas  Etectronics  had  joined  forces  with  Uniden  to  faring  out 
the  very  popular  HR-2510  10m  mobile  rig.  The  ad  indicated  that 
Atlas  operated  out  of  a  post  office  box  in  Lynbrook,  NewYork  and 
offered  the  transceiver  for  only  $220.  The  government  says  that 
Harrison  never  delivered  the  promised  radios  even  though  he 
received  a  substantial  number  of  prepaid  orders,  including  one  for 
over  $3,000.  On  26  January.  Harrison  was  arrested  and  charged 
with  mail  fraud.  He  was  released  after  posting  a  S25,000  bond.  No 
trial  date  has  yet  been  set  and  prosecutors  say  that  the  full  dollar 
amount  of  the  alleged  swindle  may  never  be  known. 


to  the  closing  down  of  some  Illegal 
dispatch  stations.  The  problem  is 
far  from  licked,  though,  and  the 
FCC  asks  for  your  help.  If  you 
have  any  mfo  on  the  illegal  opera* 
tors*  identities,  their  hours  of  oper- 
ation, their  locations,  addresses 
and/or  vehicle  license  numbers, 
please  send  it  to  the  NYC  FCC, 
201  Varick  Street,  New  York, 
NY,  10014. 

Court  Appeai 
to  Save 

22P-222  iWHz 

The  ARRL  went  to  court  to 
slop  the  reallocation  of  the  low- 
er 40%  of  the  1 V*  m  band  to  com*- 
mercjal  service.  League  Counsel 
Chris  Imlay  N3AKD  filed  the  peti- 
tion to  review  the  FCC  reallocation 
order,  in  jomt  cooperation  with  a 
second  Washington  law  firm  that 
specializes  in  these  matters.  The 
petition  demands  that  the  US 
Court  of  Appeals  for  Washington 
DC  set  aside  the  reallocation  of 
220-222  MHz  over  to  Land  Mobil© 
services  and  then  to  remand  the 
matter  to  the  FCC  for  re-disposi- 
tion. In  its  filing,  the  League 
claims  the  reallocation  action  was 
arbitrary,  capricious,  and  an 
abuse  of  discretion.  Case  number 
89-^  1 602  has  been  assigned  by  the 
court. 

Ham  Wins  Grammy 

The  National  Academy  of 
Recording  Artists  and  Sciences 
recently  honored  Larnell  ''Stu" 
Harris  WD4LZC,  of  Louisville, 
Kentucky,  for  the  best  male  per- 
formance by  a  gospel  singer.  Har- 
ris received  his  award  at  the  31st 
annual  Grammy  Awards  Cere- 
mony in  Los  Angeles. 


Big  Thanks 


.  .Ao  WesWnk  Report,  David 
Black  KB4KCH,  and  Roy  Neai 
K6DUE.  for  furnrshtng  this 
month's  news  items.  Keep  your 
ham  radio-related  news  items  and 
photos  rolling  in  to  73  Magazine, 
WGE  Center,  Forest  Rd.,  Han- 
cock NH  03449,  Attn:  QRX,  You 
may  also  submit  text  as  E-Mail  to 
the  Sysop  on  the  the  73  BBS, 
{603)  52&-4438,  300/1200  baud. 

8  data  bits,  no  parity,  and  one 
stop  bit. 
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of  the  day! 

Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  il^ — Ihe  TP-38  microprocessor  controlled  community  repeater  panel  which 
provides  the  complete  interface  between  the   -^^ 
repeater  receiver  and  transmitter.  Scuttle       Hjl 
individual  tone  cards*  all  38  EIA  standard      -^ 
CTCSS  tones  are  included  as  well  as  time  and  hil  accumulators,  programmable 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595, 00.  The    I^5"5.lMJ  eaCu 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59*95  DTM F  moduIe 
additional  option  is  a  DTMF  module  for $59.95,  This  module  allows  complete    $149.95  Digital  CTCSS  mO( 
offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel. 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non- volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing*  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipi^d  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 


tabU 


^ilh 


Now-TcTCSS 


v^& 


tot 


COMMUNKIATIONS  SPECiAUSTS,  INC. 

426  West  Taft  Avenue  *  Orange,  CA  92665-4296 
Local  (714)  998-3021  ■  FAX  (71^  974-3420 
Entire  US.A.  1~80«>-854-0547 


CmCiM  10  Ok  READER  SERVICE  CMMD 


Nyfnber4on  your  Feedback  card 


vox  for  HTs 


VOX  circuit  for  tfie  IC^2A  T  and  other  HTs 


by  Thomas  E.  Warfel  KA8HML 


The  classic  ICOM  2  AT  is  the  *  VW  bug" 
of  amateyr  radio:   !t*$  reasonably 
priced,  rugged,  and  reliable.  Unforrunately, 

there  have  been  no  commercial  VOX  units 
for  it.  This  article  presents  a  small.  low-pow- 
er VOX  circuit  for  an  ICOM  2AT,  or  just 
aboui  any  other  handie-talkie,  which  you  can 
build  using  standard  surface-mount  compo- 
nents. 

Circuit  Overview 

To  minimize  power  consumption, !  used  a 
Texas  Instruments  TLCi079  IC*  a  quad  low- 
power,  low-voltage  op  amp.  Each  op  amp 
forms  ihe  core  of  one  of  four  sub-circuits  that 
together  make  up  the  VOX,  One  acts  as  a 
buffer  10  reduce  the  combined  load  of  the 
VOX  and  radio  on  the  microphone,  while  the 
other  three  form  the  actual  voice -detect/ 
switching  circuit.  See  Figure  I . 

IC-IB  isolates  the  microphone  from  the 
radio.  This  way,  when  the  transmitter  en- 
gages, it  doesn't  change  the  load  at  the  audio 
input  to  the  VOX.  Note  that  C4  acts  to  re- 
move the  DC  bias  from  the  output  signal 
being  ftd  to  the  radio.  This  is  important  be- 
cause, while  the  AC  component  carries  the 
audio,  it  is  the  DC  component  (switched  by 
Ql)  that  actually  switches  the  transmitter  on 
and  off. 

The  remaining  three  op-amps  are  used  only 
to  detect  the  presence  of  speech,  not  to  pass 
sjjeech  faithfully.  The  first  VOX  stage  is  an 
audio  filter  designed  to  pass  frequencies  ^om 
about  100  Hz  to  800  Hz  while  providing  a  net 
gain  of  around  50.  This  isadcquatetoamplilV 
speech  while  reducing  the  likelihood  of  pick- 
ing up  stray  audio  noise. 

The  s<K:ond  VOX  stage  is  little  more  than  a 
comparator.  When  the  incoming  signal  (the 
sum  of  the  DC  virtual  ground  plus  the  AC 
amplified/filtered  audio  signal)  exceeds  tte 
DC  threshold  set  by  RIO,  R 12,  and  R13,  the 
output  of  IC-ID  goes  high.  This  threshold 
level,  the  VOX  sensitivity,  is  adjusted  by 
potentiometer  Ri2  and  stabilized  by  CIO. 
Not  all  speech  sounds  will  be  loud  enough  to 
exceed  the  threshold:  maybe  only  twenty  per- 
cent or  so  will  cause  triggering. 

The  third  VOX  stage  is  needed  to  "pro- 
long" the  pulses  from  the  second  VOX  stage 


Figure  I.  1:1  primed circuii  board eich-resisi 
pattern. 


Photo  A.  Maw  the  author  mounted  the  VOX 
with  switch  and  battery,  ne  *  *belt  dip '  *  is 
formed  from  two  press-on  cable  guides. 

$0  that  the  transmitter  stays  on,  rather  than 
just  pulsing  on  and  off.  R 1 6  adjusts  how  long 
the  VOX  stays  on  per  triggering.  The  ICOM 
2AT  is  keyed  by  pulling  the  microphone  line 
low  through  QL 

ConstmctiBg  the  Circuii 

The  JC  is  a  staiic-sensiiive  device,  so  u^ 
a  grounded  iron  if  possible.  Since  the  com- 
ponents are  small  and  the  circuit  traces 

even  smaller,  a  low-wattage  iron  gen- 
erates more  than  enough  heat  for  these 
purposes.  Unless  it's  temperature-reg- 
ulated, anything  over  30  watts  is  likely 


to  lift  tiaoes  off  the  circuit  board. 

Most  of  the  challenge  of  building  with  sur- 
face mount  components  is  putting  the  devices 
where  you  want  them.  You  will  need  a  free- 
standing magnifying  glass  (or  some  other 
kind  of  hands- free  magnifier),  clean  tweez- 
ers, small  diameter  rosin  core  solder,  and 
thin  **unsoldering"  copper  braid.  Avoid  vac- 
uum-type dcsoldcring  tools:  they  tend  to  suck 
up  components  as  well  as  solder.  Taping 
down  the  corners  of  the  circuit  board  makes 
soldering  much  easier 

Solder  the  pans  directly;  don't  glue  them 
dow^n  first.  Tin  the  copper  foil  pads,  gently 
position  the  component  on  the  board  with 
your  tweezers  in  one  hand,  and  touch  the  tip 
of  the  iron  to  the  pad  with  your  other  hand. 
When  soldering  the  IC,  use  as  little  heat  (and 
solder)  as  possible,  and  wait  at  least  ten  to 
twenty  seconds  between  soldering  each  pin. 
The  *'D^'  SOIC  (Small  Outline  Integrated 
Circuit)  package  is  smaller  than  a  normal  IC, 
so  the  heat  dissipation  is  less  than  a  normal  IC 
as  well. 

Assembling  the  Circuit 

Go  slow  when  soldering  the  parts  on  the 
board.  It  takes  me  about  three  hours  lo  assem- 
ble one  board:  allow  twice  as  much  time  if 
youVe  new  to  surface-mount  technique. 
Refer  to  Figure  3  for  parts  placement. 

Follow  this  sequence  for  smooth  assembly; 

1 .  Install  the  two  jumpers  J I  and  J2, 

2.  CI,  C12,  CI6  (100  pF).  Make  sure  CI6 
is  not  bridging  any  adjacent  circuit 
traces. 

3.  C15(1000pF). 

4.  C2,C4,C6{0J  jJtF). 

5.  C3,Cl3(220pF), 

6.  Rl  (5.6k);  R4,  R5  (100k);  R6,  R14 
(IM). 

7.  Diode  Dl— use  voltmeter  to  verify 
device  polarity! 

8.  C5  (10  jiF  to  30  mF),  Note  that  the  end 
with  the  white  band  is  toward  the  center 
of  the  board,  not  the  edge* 

9.  R2(lk);R3(2.2k). 

10.  If  you  haven^t  done  so  yet,  take  a  break! 

11.  R15  (1  M);  Cll  (.47  ^F)—wh!te  band 
points  inward:  RIO  (2.2  M);  R 17  ( 1 00k). 
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B 


Figure!.  Schematic  forthe  VOX  unit 


Fhom  B. 
x0.2\ 


12,  R16  (2  M  poLentiometer). 

1 3  JC- 1 .  Note  that  one  side  of  the  IC  is 
beveled.  Thai  side  should  face  ihe 
half  of  the  board  just  ccimplcied. 

14.  R  13(1  M);Rll(100k). 

15,  R 12  (1  M  potentiometer), 

16.  Deflux  the  board  now  if  vou  have 
flux  remover.  Don*i  f^crub  with  a 
wire  brush*  jusi  rinse  the  board 
with  solvent* 

17,  Diode  D2.  Again,  be  sure  of  your 
polarity. 

18.C17  (100  pf).  This  is  probably  the 
most  difficult  component  to  install 
without  shorting  adjacent  traces. 

19.  Take  another  break. 

20X10,C9(220pF). 

2LQ1. 

22.  R9(lk),C7(0.lMF), 

23,  R8  (820k),  C8  (470  pF),  R7  (10k). 


If  you  are  assembling  this  to  use  with  an 
ICOM  2AT  or  a  similar  rig  in  which  the 
microphone  line  doubles  as  a  push-to-talk 
(PTT)  line,  install  R18  (22k),  defiux  die 
board,  and  go  to  the  testing  section. 

If  you  are  assembling  this  to  use  with  a  rig 
that  requires  a  separate  PTT  line,  do  NOT 
install  R18,  Instead,  install  C14  (220 
pF).  deftux  the  boards  and  go  to  the  testing 
section. 

If  you  need  to  drive  a  relay  with  this  circuit* 
install  C14.  Connect  one  side  of  the  relay  coil 
to  the  ''optionaUpush'tO'talk**  pad,  the  other 
to  the  V+  pad.  Connect  a  IN914  diode 
across  the  relay  coil,  as  shown  in  Figure  4. 
Deflux  the  board. 

Circuit  Testing 

1.  Tack -solder  a  9V  snap-type  battery  clip 
to  the  board  with  the  positive  (red)  lead 
going  to  the  VH-  pad  and  the  negative 
(black)  lead  going  to  the  ground  pad. 
Connect  one  terminal  of  a  9  volt  battery 
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Wi  »*''>'i^-^^»-n  { 
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ne  vox  unit  measures  only  1.2'' x  1.0'' 

to  one  of  the  snap  buttons,  but  leave 
the  second  terminal  unconnected.  You 
will  probably  have  to  rotate  the  battery 
around  the  first  snap  to  do  this.  With 
a  mil  Ham  meter,  complete  the  circuit 
between  the  free  battery  terminal 
and  snap-on  clip.  The  circuit  should 
read  between  50  and  100  microamps 
{0.05  mA  loO.  1  nriA).  If  the  current  reads 
less  than  this  (or  even  zero),  check 
to  make  sure  that  the  battery  is  good, 
that  there  is  battery  voltage  between  the 
V+  pad  and  the  ground  pad  (fault}'  bat* 
teiy  clip),  or  whether  Dt  is  in  back- 
wards. If  the  current  reads  much  more 
than  this,  see  if  C 17  is  shorting  the  power 
lines,  or  if  C5  and/or  CI  1  are  wired  in 
backwards. 

Assuming  correct  current,  fully  connect 
the  battery  terminal  to  the  clip.  Measure 
the  voltage  between  ground  and  the  Junc- 
tion of  R4,  R5,  and  C6.  It  should  be 
between  3  and  5  volts.  If  lower,  check  to 
make  sure  the  battery  is  good,  and  thai 
Dl  and  C5  are  well-soldered  and  making 
good  electrical  connections.  Also  see  if 
either  R5  or  C6  are  shorting  the  pad  to 
ground.  If  (he  voltage  is  greater  than  5 
volts,  check  to  see  if  resistor  R6  is  short- 


ing out  on  the  Vcc  trace,  or  if  R4  is 
shorted  out. 

3.  Assuming  thai  the  R4,  R5,  and  C6  junction 
pad  voltage  was  acceptable,  turn  potentio- 
meter R 1 2  compie  te  !y  cou  nte  r-cloc  k  w  ise . 
Measure  the  voltage  on  IC-L  pin  14  rela- 
tive to  ground.  It  should  be  at  or  near  0 
volts-  If  the  voltage,  however,  is  at  or 
near  Vcc,  measure  the  voltage  at  pin  13.  If 
pin  13  is  at  0  volts,  check  R13,  R12,  and 
RIL 

4.  Assuming  pin  14  checked  out,  turn  R12 
completely  counter-clockwise.  Check 
the  voltage  on  pin  14  again;  if  it  is  now  at 
Vcc,  back  R12  clockwise  again  until  the 
voltage  on  pin  14  goes  back  to  zero.  Dis- 
connect the  battery,  and  tack-solder  mi- 
crophone leads  between  the  '*to  headset 
microphone"  pad  and  ground.  Lead  po- 
larity is  imponant. 

5 .  Reconnect  the  battery  to  just  one  snap,  and 
measure  the  current  as  in  step  2.  It  should 
now  be  between  0.3  ntA  and  0.5  niA. 

If  the  current  is  lower  than  this,  check 
to  make  sure  the  microphone  leads  are 
correcdy  connected,  and  that  RI  is  prop- 
erly installed. 

6.  Assuming  proper  circuit  curr^H,  fully 
connect  the  battery.  With  a  voltmeter, 
measure  the  voltage  on  pin  14.  If  it  is 
above  Vcc/2,  quietly  turn  R12  clockwise 
until  it  goes  back  to  zero. 

7.  Tap  the  microphone.  With  each  tap,  the 
voltage  on  pin  14  should  briefly  spike  up 
to  Vcc.  If  there  is  no  change  at  pin  14,  lest 
with  a  small  amplifier/speaker  in  series 
with  a  100  jlF  capacitor  as  fallows:  Con- 
nect the  capacitor  negative  lead  to  circuit 
ground.  Connect  the  capacitor  positive 
lead  to  one  of  the  amplifier  leads.  Con- 
nect the  other  amplifier  lead  to  IC-1  pin 
8.  Tap  the  microphone.  If  you  don't  hear 
any  noise  from  the  speaker,  there  is  a 
problem  with  the  circuitry  for  op  amp 
IC-IC.  If  you  do  hear  noise,  check  the 
circuitry  for  op  amp  IC- 1 D, 

8.  Assuming  pin  14  is  re.sponding  correctly, 
connect  the  voltmeter  between  pin  3  and 
ground.  Again,  tap  the  microphone. 
With  each  tap,  the  voltage  should  spike 
up  to  at  least  Vcc/2,  then  slowly  decay 
back  to  0.  If  there  is  no  spike,  check  die 
polarity  of  diode  D2. 

9.  Rotate  RI6  completely  counter-clock- 
wise. Connect  the  voltmeter  between  pin 
I  of  IC'l  and  ground*  Tap  the  micro- 
phone. With  each  tap,  the  voltage  should 
briefly  spike.  Rotate  R16  completely 
clockwise.  Tap  the  microphone.  The 
voltage  should  spike ^  but  then  stay  high 
for  a  moment  before  dropping.  If  the 
voltage  at  pin  1  is  always  high,  check  to 
see  if  C12  may  be  shorting  pin  2  to 
ground.  If  the  voltage  is  zero,  check  to 
see  if  CM  and  R14  are  correctly  in- 
stalled. 

10.  Rotate  Ri6  completely  counter-clock- 
wise. Speak  into  the  microphone.  Adjust 
R12  so  that  pin  1  bounces  high  when  you 
speak  in  a  moderately  loud  voice  but  does 
not  go  high  when  you  breathe.  Once  R 12 
is  adjusted,  starting  speaking  continuous- 


rNTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

If  you  always  thought  a  computer-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

As  always,  Hamtronlcs  sirlves  to  give  superb  pBrformance  at 
modest  cosU  In  this  case,  a  premium  repeater  with  versatile 
computer  control,  aytopatch,  and  many  dtmt  control  features  at 
test  than  m^ny  charge  tor  a  bare-bones  repeater! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Heceivef,  for  Instance,  GaAs  FET  front-end,  helical 
resonators ^  sharp  crystal  fUters,  hysteresis  squelch. 

We  completely  re-thought  the  whole  idea  of  what  a  repeater 
should  be,  to  give  the  best  features  at  the  lowest  cost, 

ONLY  S1 295! 


Available  for  th&^m,m,2M,  220MHz.  440MHz,  902MHz  harri  bands. 
fCC  Ij'pe  accepted  modeh  a!$a  ^^/attabfe  for  vhf  and  uhf  commerciaf  bands. 
K  -  Rugged  sKclter  and  PA,  designed  for  conitnuous  duty. 

■  -  Power  output  15-18W  (2aW  opfibnj  on  2M  or  hiband;  t5W  ot  220MH2;  TOW  on 

■  ^uhfof  902MH2, 

^■M^cessory  add-on  PAs avalaWe wfth power  level*  up  \o  1CK)W. 

^^^ve  courtesy  beep  types,  inducfing  a  pl^isant  nvuMooe  sequence. 

^  -  AUTO  PATCH  e  Ther  open  or  dosed  access.  tolF-calt  resfrict  auftq-cSsoonnect 

*  Reverse  Auiopareh,  tiwp  types:  skOsy-aitsmm  Of  fra  tone  on  ihft  ^. 

*  DTMF  CONTROL  Over  45  ftjnctksns  can  be  contrdted  tsy  touch-tone.  Sep^aie 
4-digit  control  code  for  each  function,  pilus  extra  4-dlglt  owner  password 

*  Owner  can  inhibit  auiopalch  or  repeater,  enahle  mrm  open*  or  cfosed^cc^^s 
for  fepeai«f  ci  auiopatd^,  and  ensbkB  toi  calls,  reverse  patch,  kerchunk  filter, 
site  a^arm,  auK  rcvr.  ar>d  om&r  cptiors,  induding  two  auxdiary  flodemat  drx:iflts 
The  cwid  message,  cttnif  cxsmmand  codes^  and  o^ner-specifed  delauft  pararne- 
ters  for  oor  and  cwid  iimer s  and  tones  are  binned  into  the  ap/om  at  the  Factory, 
Cw  speed  arxl  tone,  couriesy  beep  and  ^  timers,  and  courtesy  beep  type  tan 
all  be  changed  at  any  t^me  by  owner-password-pfotectfid  dtmf  commands. 
Many  built-rn  diagnostse  &.  testing  ^jnctions  uBir^g  microprocessor. 
Color  ccKJed  led  s  indicate  status  of  ail  major  functions. 

Welded  partitions  for  es^dter,  pa,  receiver,  and  controller.  REM  nuts  for  covers. 
3-1/2  inch  aluminum  rack  panel.  Finished  in  eggsliet)  wtitte  and  bfack. 
A u Hillary  receiver  Input  tor  independent  control  or  crosft  linking  repeaters. 

Ttnn  an  rnsny  ottttr  ttaturet,  too  nuTrjeroua  to  mentiQn^  H«quf  if  tBtslo^  for  tiilf  ditsih. 


I 
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HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC 

FM  EXCITERS:  kits 

$99,  w/lSl69    aWconUn* 
uous  duty.  TCXO  &  xtal 
oven  options  available. 
FCC  fype  acc&pted  tor 
com'f  uhf  A  tit  DAnds, 
'  TAS1  for10M.6M.2M. 
,     150-174, 220MH2. 

-  TA451  for  uhf 

-  TA901  for  902-9S8MHZ. 
0. W  om  (w/t  of%.  $1  ^ 

*  VHF  &  UHF  AMPLIRERS. 
Forfrn.  ssO,  aiv.  Output 
front  10W  lo  100W.  Sevefad  modefe,  kits  stal^  at  %79. 

FM  RECEIVERS:  kits  $1^.w/l  5189. 

*  R144/P220  FM  RECEIVERS  for  2M. 
lSO-174.  Of  220MI-ti.  GaAs  FET  Front 
end.  0.1  SuV  sensrtivityl  Both  crystal  & 
cerarruc  if  fitters  plus  hetical 
resonator  front  end  for  e?(cepiional 
selecirvity:  >  lOOdS  at  ±  12kHz  (b^t 
avaii^ta  anywhere E)  Flutter-proof 
hysteresis  squelch;  afc  tracks  drift. 

-  R451  UHF  FM  RCVR,  similar  to 
above 

-  FI901  902-92BMH2  FM  RCVR, 
Tripte-conversion,  GaAs  FET  front  end. 

.  B76  ECONOMY  FM  RCVR  for  10M,  6M.  2M.  220MHz,  w/0  helical  res,  or 
afc.   Kits  Si  29. 

-  Weather  satellite  ^  AM  aircraft  rcvrs  also  available. 


If  you  prefer  a  plaln-vanflla  or  kit 
Tepe&ier,  you  couldn't  find  a 
better  value  than  our  original 

REP-100  REPEATER 

Same  tkm  rf  modules  as  REP'2ao  but 
i««h    COfM    Consoler.       Can    add 

auiopateh,  dtmf  decoder,  OTCSS,  either 
now  or  later.  Kit  oitly  5675,  W;1  S975, 


ACCESSORIES 

COfl-3  REPEATER  CONTROUJER  krt 
Faa^ras    ad^ustaible    tail    &    tin^e-out 
timers,  sofid  stat^  relay,  courtesy  be«p, 
^nd  kjcai  speaker  amplifier  „.„„.^.,.  $49 

CWID  k  t  Diode  programmed  any  time 
In  the  Peld,  adjustable  tone,  speed,  and 
tirrwr,  lo  go  with  COR-3  „ , $SS 


1 


Mfc'J 


■I 


NEW  COR-4  kft.  Complete  COR  and 
CWID  a^l  on  one  board  for  easy  con- 
struction. CMOS  ktgic  for  Eow  power 
consumption.  Many  n^w  features. 
EPROM  programmed;  specify  call    .$99 


NEW  TO-3  SUBAUDiBLE  TONE 
DECODEf^  ENCODER  >ct  AcjustMate 
for  any  tor>e  Designed  especUy  lof 
repeaters,  with  remote  control 
activate/deactivate  provisions $24 

TO-2  TOUCH'TOf^E  DECODER  CON- 
TftOLLER  -  Full  16  digits,  y^  toU-caS 
restrictor,  pfogrammabjs.  Can  turn  5 
functions  on^off.  Great  for  sefective  call- 


ing, tool  .„„ 


■^  ■->->++»  t-t-i-l- ■> 


■wk  iff  rr  *■¥****% 


.,$79 


AP-a  AUTOPATCH  kit.  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
&  phone  fine  remote  control  are  std ,  $79 

AP-2  SIMPLEX  AUTOPATCH  Tlrt-iing 
Board  kit  Use  with  above  for  s^mptex 
OfserMion  using  a  transceiver  . $39 


MO*202  FSK  DATA  MODULATOR  k! 
Run  up  to   130D  bs9Ud  cBgital  s^gr^als 
throijgh  any   fm  transmitter  with  f^ 
handi^takes       Radio   ^nk   computers, 
telemeiiy  gear,  etc  _.„...... ^9 

DE-202  FSK  DEMODULATOR  kit  For 
receive  end  of  link,  ..„ ,^ — »»^.^9 

9Bm  BAUD  DIGITAL  RF  LmKS.  Low* 
eost      packet      networking      system, 

COfSistIng  of  new  MO-96  Modem  and 
special  versions  of  our  220  or  450  mHj 
FM  Transmitters  and  Fteceivers.  Inter- 
face directly  with  most  TNCs.  Fast, 
diode 'S witched  PA"s  output  15  or  50W. 
Cat!  for  more  mfo  on  ihe  right  system  for 
your  application! 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 

LNG-(*) 

ONLY  $59 


FEATtffiES: 

.  Very  low  noise:  0  7dB  vhf,  O.SdB  uhf 

-  High  gain:  i3-20dB.  depends  on  treq 

-  Wide  dynamic  range  -  resist  overtbad 
*  Stable:  loW'feedbsdc  dual-gate  FET 

-S|»cri!V  tjniag  tang&:  2&30,  4^SB,  tB7-t50, 
S^^-ITZ  21(^^230. 40(y^7a  creoo^seoMNE. 

~  LNW-{*) 

MINIATURE 
GaAs  FET 
PREAMP 

ONLY  $2#/hH,  $39  wlred/tsfttod 

-  GaA$  FET  Preamp  simJIar  to  LNG, 
except  designed  for  low  cost  S^  email 
tJz*.  Only  5/6  "W  x  1-5/6"L  k  3/4"'H. 
Easily  mounts  in  many  radios. 

*Spocify  luning  r8ng&:  25-35,  35^55,  55-90, 
9at20,  f2G- 15Q,  150-200,  2iXi-27a,  W  4QCSQ0 
MHi. 

LNS-(*) 

IN-LINE  PREAMP 

ONLy$TS/im,  399wirtti3Mtod 


*  GaAs  FET  Preamp  ¥«th  features 
to  LNG  series,  except  atifemattcaVfy 
BvrHches  out  of  line  durfng  transmit. 
Use  with  base  c^  mobOe  vrwooetvers  up 
to  2SW.  Tow®'  mountjng  brackets  irtd. 
"Specif  tunmg  imtge:  J20-t75,  200^240,  or 
400500  MHi. 


HEUCAL  RESONATOR 
PREAMPS 

Pmamps  with  3  or  4  section  heiicai 
resonators  reduce  intefmod  &  cross- 
bend  interference  in  cntioai  applicabor^. 
MODEL  HRA-{*),  S49  vhf,  $94  uhf. 
•Specify     tuning     range:     742-150,     r5{3<rsf. 
t&2-1?4,  Si 3-233,  420^450,  450^70. 


RECEIVING 
CONVERTERS 

Low  notse  converters  to  receive  vhl  and 
uhf  Ihandft  on  a  IQM  receiver  Choce 
Of  kit  with  case  &  BNC  jacks,  kit  with  pcb 
only,  or  wA  Lnit  in  a  case.  Ottw  rrMxlels 
avi^ibla  tor  otli^  in/out  ranges  &  afv, 
Boqu&st  catalog  for  comphto  /istrngs. 
VHP     in  put     range*     avgfl;     136-138, 

144-146,    145-147.    146-145,   220-222, 

222-224;  kit  less  case  S39,  kit  w/case 

$59.  w/i  in  case  5^. 
UHF    Input    ranges     avail;     432^434, 

435-437:  kit  less  case  $49,  kit  w/case 

Ses.  wft  in  case  $9S. 
S02-d28  MHz  converts  down  to  422-44S 

or  43(M50  rarT;g€.  Same  price  as  yhf. 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.  Models  to 
convert  10M  ssb,  cw.  frn,  etc.  to  6M.  2M, 
£20,  432,  435t  and  for  at  v.  1W  output. 
Kit  only  $79.  PA's  up  lo  45W  avaiiable. 
Request  catalog  for  complete  fisiings. 


OUR  27TH  YEARf 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

S*nd  %3  fof  or^svit  ilf  malL    For  casu«l  lnj«fe*l,  ch^ck  rvadQf  »prvlce-  Mlem  5-4  weeks. 

Order  by  maif,  fax,  or  phone  (answering  machine  off  hrs). 
Min,  S3  S&H  charge  for  first  pound  plus  add't  weight  &  irts. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  (S3  fee). 


mironics,  inc 

65  MOUL  RD.  *  HILTON  NY  14468-9535 
PhonB:  7W-3B2-$430  -  FAX:  716-392*9420 


dRCLE  5  ON  HEADER  SERVICE  OUIO 
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V4-  ie-l3V} 


Parts  List  for  the  2M  vox 


Figure  3.  Parts  /    .     mem  diagram* 


\y.  Slowly  rotate  R 16  clockwise  until  the 
pin  1  Mops  bouncing  and  just  stays  high, 
Slop  speaking  and  verify  that  pin  1  goes 
low  again.  The  VOX  circuit  assembly  is 
now  complete. 

InstalJalion  and  Use 

There  arc  limes  when  a  headsei/PTT  ar- 
rangement may  be  more  appropriate  than 
VOX.  I  wined  my  VOX  unit  with  a  3- way 
toggle  switch,  an  Augat  Alcoswitch  CST- 
023TA,  10  easily  switch  between  the  two. 
Center  is  off,  one  side  is  momentar>^  PTT, 
and  the  other  side  is  VOX. 

I  used  a  DP3T  instead  of  a  DPDT<entcr 
off  to  avoid  keying  the  transmitter  when  turn- 
ing the  VOX  off.  Merely  turning  off  circuit 
power  essentially  turns  the  microphone  off. 
This  generates  electrical  noise  which  is 
picked  up  by  ihe  VOX  as  if  it  were  a  sound 
spoken  by  a  person.  As  the  circuit  consumes 
so  little  power*  the  residual  charge  left  on  C5 
(ihe  de spiking  capacitor)  can  easily  switch 
the  transmitter  on  for  a  moment.  Ideally,  one 
would  solve  this  problem  by  using  a  resistor/ 
capacitor  combination  to  buffer  microphone 
power  separately  from  circuit  power.  In  this 
way  microphone  power  would  stay  on  just  a 


Figure  4.   Con/wcfing  a  relay  to  the  VOX 
board. 
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Cofnpori€nt 

Value 

Supplier/Part  ID 

Each 

Total 

B2.F19 

Ik 

GarrenMCRlOJWIOa 

0.14 

0^ 

R3 

2^ 

GafTettMCR10JW222 

0.14 

0.14 

B1 

5.£k 

Q«rettMCRlOJW5€2 

0.14 

0.14 

R7 

10k 

GafrettMCRlOJWl03 

0,14 

0.14 

R16 

22k 

Garrett  MGeiafW223 

0.14 

0.14 

R4,R5.ft11,Hl7 

100k 

Garrett  MCR10JW1 04 

0.14 

0S6 

RB 

820k 

Garrett  MCRT0JW824 

ai4 

0.56 

R6,R13.R14.R15 

tM 

Garrett  MCR10JW1 05 

0.14 

0.56 

R12 

1  M  pot. 

Garrett  G4E105M 

1.98 

198 

RIG 

2Mpot. 

Garrett  G4E205M 

1.98 

1  98 

R10 

2.2  M 

Garrett  MCR10JW225 

0.14 

0.14 

J1,J2 

OQ 

Garrett  MCRiejWOOO 

0,08 

0.16 

C1.C12.C16,C17 

lOOpF 

Garrett  0805N101J  ^01 

0.2B 

1.12 

C3,C4,C10.C13,C14 

220  pF 

Garrett  0805IS1221J 101 

0.30 

1.50 

ca 

470  pF 

Garrett  0S05N471J 101 

0.30 

0.30 

C1S 

tOOGpF 

Garrett  OB05N102J 101 

0-35 

0.35 

C21.C4,C6.C7 

0.1  pF 

Garrett  08052104M500 

0.25 

1,00 

C11 

0,47  pF 

Garrett  1fll2B474K:SO0 

1.2S 

125 

C5 

33  nF 

Garrett  267M1602336M 

1.68 

1.68 

Q1 

2143904 

GarrMLMtST3904 

0.30 

0.30 

01 .02 

1N4148 

GarTe«RLS4l48 

0.15 

0.30 

lC-1 

T1X1079ID 

Marshail  Industries 

7^ 

7^ 

DP3T 

momentafy 

Augat  Alcoswitch 
CST-023rrA 

2^ 

Garrett  iEU.  Inc. 
31 30  Skyway  Dr..  j^l 04 
Santa  Man  a  CA  93455 
(606)  922-0594 

Augat/Alooswitch 
(call  tor  local  distributor) 
1551  Osgood  Street 
North  Andover  MA  01 845 
(506)  665-4371 


bit  longer  than  circuit 
power  when  the 
unit  is  turned  off, 
thereby  avoiding  the 
'*noise/'  Unfortu- 
nately, this  would  re- 
quire around  a  220 
|lF  capacitor,  which 
is  larger  than  the  rest 
of  the  circuit!  With  a 
DP3T  switch,  you 
can  instantly  quiet  the 
circuit  by  draining  C5  as  soon  as  you  discon- 
nect power.  See  Figure  5  fordeiaits. 

I  mounted  the  entire  assembly  (VOX, 
switch,  9  volt  alkaline  battery,  jack  for  the 
HS-10  headset)  in  a  3.75"  x  1.25"  x  2"  blue 
plastic  Unibox  and  added  a  belt-clip.  The 
circuit  itself  takes  very  little  .'^pace;  it*s  the 
battery,  wires,  switch,  and  headphone  jack 
that  take  up  the  room. 

Other  Radios 

You  can  use  this  same  VOX  circuit  with 
other  handi-ialkies  with  only  nrtinor  aher- 
ations.  Yaesu  HTs  have  the  same  type  of  PTT 
detections  as  the  ICOM  and  can  work  unmod- 
ified. 

Kenwood  HTs  have  a  slightly 
different  means  of  detecting  a 
PTT  condition  with  their 
external  microphone.  To  use 
this  circuit  with  a  Kenwood  HT, 
install  VOX  component  C 14  in- 
stead of  R 1 8,  and  then  wire  the 
'To-radio-push-to-talk"  pad  to 
the  Kenwood  PTT  line  (micro- 
phone jack  **ground")  and  the 
*'to-radio-microphone-input'* 
pad  to  the  radio  microphone-in* 
put  line.  The  VOX  ctrcuil 
ground  must  then  connect  to  the 
external  speaker  ack  ground 
{and  not  to  the  external  micro* 
phone  jack  "ground"  connec- 
lor). 


PC  board,  battery  clip,  mounting  case,  headset  iack.  racfio  pfugs.  wire 

Parts  Suppliers 


12.00 


Marshall  Industries 
in  Pittsburgh  PA 
(412)786-0441 

Meadowlake  Corporation 
PO  Box  497 
Northport  NY  11768 


1.2"  by  1*  wide,  draws  less  than  0.5  mA,  and 
is  relatively  resistant  lo  ambient  RF.  Total 
cost  of  parts  and  mounting,  excluding  the 

headset,  is  around  S40.  Circuit  boards  and 
parts  kits  are  available  through  the  Carnegie- 
Mellon  Amateur  Radio  Club,  Send  an  SASE 
to  Tom  Warfel,  CM U ARC,  414  South  Craig 
St- ^176.  Pittsburgh  PA  15213, 


Thomas  E.  WarfeL  licensed  as  a  Novice  in  the 
late  '70s,  currently  holds  an  Advanced  li- 
cense. He  graduated  cum  laude  in  Electrical 
Engineering  in  1 988,  and  is  now  in  his  second 
year  as  a  medical  student.  His  address  is  120 
Ruskin  Axe. .  §603,  Pimburgh  PA  15213. 


r<r> 


RADtO  ^HiJC*  274-289 


PLUG  W  ftAdIO 
EAfiPKONE   JACK 

nmO  SHACK 
Z  74'- 286 


4i)&*T  *LCOSWrrCH  CST-Oa^Ti 


Conclusion 

The  final  circuit  is  roughly 


Figure  5,  Purring  ir  alt  together.  This  shows  how  I  wired  my 
VOX  ro  my  ICOM  2  AT  so  thai  by  throwing  the  switch  in  one 
direction,  I  had  VOX,  center  was  off,  andrhe  other  direcrion 
was  a  momenrarv  PTT. 


Unique  MuHiband  Antennas  that  Utilize  tiie  Patented 

GAP  Elevated  Launcii  Technology 

Ihe  Revolution  In  Antenna  Design 


That. . . 

•  Launches  RF  from  an 
elevated  GAP 

•  Eliminates  earth  loss 

•  Comes  pre-tuned, 

No  adjustments  necessary    '^ 

•  Uses  3  short  radials  @  25  feet 

•  Assembles  in  less  than 

30  minutes 

•  Is  self  supporting  w/drop  in    ^ 

ground  mount  and  is  31  feet  high 


but  has  NO!!! 

•Traps 
•Coils 

•Transformers 
•Baluns 


•Resistors 

•or  Base  Insulators 


Challenger  DH  $199 

Total  bandwidth  on 
40, 20, 15, 10  meters 
80  KHz  on  80  meters 


cyiengerDX-Vl  $219 

Total  bandwidth  on 

40, 20, 15, 12, 10  meters 
130KHZ  on  80  meters 


Best  of  all  the  £/vr/^£ antenna  Is  always  active!! 


To  Order  Call— (407)  388-2905 

^n  *Plus  shipping  and  handling    H 
*»t«c»d     piQpjda  residents  add  6%  tax      - 


VSA 


ANTENNA  PRODUCTS 

6010— BIdgJ 

N.  Old  Dixie  Highway 

Vero  Beach  FL  32967 


I 


YAESU 


FT-757  GX-ll 

FT-767GX;  FT-747GX;  FT-736R;  Handhelds 
fbr2M,22Q,  &440Mhz;  Mobile  rigs; 
Dualbsnders;  and  pth@r  Yaesu  equipment  j^ 
accessories.  Call! 


ICOM 


IC-735 

1&0-1DM,  General  Coverage  Receive,  Dual  VFO 
&  12  Memory  Cliannels,  QSK,  Compaet, 

ICOM  has  a  great  line  of  equipment « from  HF  to 
UHF:  Mobile  and  base  rigs,  receivers  *-  HF  to  UIHF, 
handtieids^  and  accessories.  CaU  us  for  ICOM. 


TEN-TEC 


MODEL  562  OMNI  V 
OTHER  TEN-TEC  PRODUCTS: 

Omni  V  HF  Transceiver 

Model  585  Paragon 

Model  425  Titan  Linear  Amplifier 

Model  420  Hercules  Solid  State  HF 

Model  238  Antenna  Tuner 


er 


ANTENNAS  &  TOWERS 


CUSHCRAFT 

A3S  {RFE  exclusive)  Tribander 
A4S  Tribander 
R5  (10,12,15,17,20) 
APS  (80  ■  1 0  Vertical) 
AV5  (80  -  1 0  Vertical) 
40-2CD£-el40lV1.  beam 
A50-5  5-el  6M.  beam 
617-6B  6  Mtr.  boomer 
ARX-2B  Ringo  Ranger  II 
A147-11    11 -el  146-1 48MH2 
215WB    15-el  wide  band  2M 
32-19     1 9-eL  2fVt  beam 
421 8XL  1B-e[2M  Boomer 
424B     24'el  432MHz 
AOP-1  OSCAR  pack 

CalF  for  prices  on  the  entire  linel 

KLM 

KT34A.„, ,.„...$409.00 

KT34XA ...599,00 

HF  Monobanders,  VHP,  UHF,  &  OSCAR 
antennas  in  stock. 


ROHN  TOWERS: 

SELF-SUPPORTING 


(6  sq.  ft.  model) 
(1 0  sq.  ft.  models) 

40  ft,  ...„^,.ii:^,.,.S2B9 


ALPHA-DELTA 

DX-A  Sloper.»»„. 
ny  .rr 

LJf\        \^\^      iapaq.+  p^ag.iFp«f!|^{l,4 

DX-DD.... 


BT   Ft    rrH  +  'in'ri 


j,m  w^wm^m.1i^:^'i^^.mJ'J•w9mw.wmm 


$46.95 

.79.95 

...65.95 


HUSTLER 

6BTV      80-1 0  mtr  vertical  ......$1 39.95 

5BTV     80-10  mtr  vertical 124.95 

G6-144B  2  mtr  base  antenna ..  .8995 
G7- 144     2  mtr  base  ante  n  na . .  1 24. 9  5 

Complete  mobile  systems. 

BUTTERNUT 

HF6VX  Vertical,  80-1 GM. 

HF2VVert[cat,80&401Vl, 

RMKil  roof  mount  kit 

STR  II  radial  kit 

TBR-160,  coil  kit  for  160M 

WARC  resonators 

HFSB  Compact  beam,  20-1 OM 


BX64 

HBX40 
HBX48 
HBXS6  56  ft. $489 

(18  sq.  ft.  models) 

H DBX40  40  ft.  .„„,.,„^„.»...$349 

HDBX48  48  ft. ....  ■..;...._....$464 

(Ratings  based  on  10  ft.  boom.) 
GUYED  TOWER  SECTrOHS 

25G,  45G,  55G  &  accessories 
Call  for  current  prices. 

New!  7  ft.  UPS  Bhippable  25G 
sections 

FOLD-OVER  TOWERS 

Call  for  current  prices- 

TELEX/hy*gain 
Crank-up  towers:  37  -70  ' 

TH7DXS:  7-eL  tribander 
TH5  lVlk2:  5-el  tribander 
Expiorer-14:  tribander 
Discoverer;  40  Meier  beams 
205BAS:  5-el,  20  M-  beam 
204BAS:  4  el,  20  M.  beam 
155BAS:  5-el,  15  M.  beam 
105BAS:  5-el,  10  M.  beam 
18HTS:      80-10  M.  vertical 
18ATV/WBS:80'10  M  vertical 
V2S;  V3S;  &  V4S 
215-DX;  15  el.  144  f^Hz  beam 
7031 -DX:  31  el.  432  MHz  beam 
64BS  S  66BS:  6  Meter  beams 
OSCAR  Link  Antennas 

Complete  Inventory,  Call  for  prices. 


ACCESSORIES 


MP  J 


METERS    KEYERS 

TUNERS 

ACCESSORIES       SWITCHES 
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9890  TUNER 

TNC  UNITS       DUMMY  LOADS 

ANTENNA  BRIDGES 

CLOCKS 


PK-232 

Morse,  Baudot,  ASCtl,  AMTOR, 
Packet.  Facsimile,  &  Navtex 


AT-300  TUNER 


ISOPOLES  &  m2  ANTENNAS 


rf  concepts 


ASTRON  POWER  SUPPLIES 


RS-4A $39.95     RS-7A .....3  4995 

RS-20A 88.95     RS-35A 139.95 

RS*20M 109.95  RS-35M..... ......  .159.95 

VS-20M 124.95    VS-35M 174.95 


R5-12A .,.,.$69.95 

RS-50M....„..1..,219.95 
VS-SOM 232.95 


NYE  VIKING  MBV^A 


AMERITRON  AL-80A 


WIRE  &  CABLE 

BELDEN  COAX:  (When  you  want  the  best) 


9913  low  loss $0,49/ft. 

RG-213/U(8267)$0,49/tt. 

RG-e/U{8237) $0.39/ft. 

RG-e/U(8214)..,.$0.43/tt. 

RG-214/U  (8268). 


RG8X  (9258).......$0.24m. 

RG-11A/U(S261)$0.45/ft 
RG^58A/U  (8259)  $0.1 9/ft. 
RG-59/U(824l)..$0.20/ft. 
....$2.99/ft. 


COPPERWELD  ANTENNA  WIRE: 

Solid:  12  ga.„$0,12/tt.;     Sotid:  14  ga...$0,09/ft.;      Stranded  14  ga.,.$OJO/ft. 

ROTOR  CABLE: 

Standard{6'22,  2  18)  ..  .$0.21  Heavy  Duty(6-1B,2-16) $0.38/ft. 

We  stock  Amphenol  Connectors  and  Andrew  Heliax. 

Connectors  Installed t 


VISA       Mastercard 

Personal  checks  verified  with 

Telecheck 

Prices  subject  to  change  without  notice. 
Shipping  additional  except  as  noted. 
Returns  subject  to  15%  restocking  fee. 


ORDER  TOLL  FREE 

1  -800-233-2482 

Shipping  info.,  Technical,  Inside  Minnesota,  &  DX 

218-765-3254 
Telex:  4933032  RFE  U I        FAX:  218-765-3308 


rf  enterprises 

HCR  Box  43 
Merrifiefd,  MN  56465 

More  than  a  source a  solution. 


CIRCLE  142  (m  READER  SERVICE  CARD 
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SA-2060  Delux  Antenna  Tuner  Kit 

Heath's  tuner  matches  balanced,  unbalanced,  and  single  wire  fines  from  1 .8  to 
30  MHz.  It  switches  between  antennas  and  has  dual  wattmeters  for  forward  and 
reverse  power.  It  handles  inputs  of  up  to  2000  watts  PEP  on  SSB  and  1000 
watts  on  CW.  The  variable  Inductor  and  turns  counter  alfow  you  to  accurately  set 
the  tuner  to  predetermined  values  for  frequencies  you  use.  A  great  hit  to  build  [ 


Heuthhlt 


SB-1000  Linear  Amplifier  Kit 

A  completely  self-contained  grounded  grid  linear  amplifier  that  delivers  1000 
watts  PEPonSSB  and  850  watts  output  on  CW.  A  broad -band  tuned  input 
circuit  to  the  3-5002  tube  gives  you  coverage  of  1 60,  80,  40^  20,  and  1 5  meters 
PLUS  80%  of  rated  output  on  MARS  and  WARC  bands.  It's  easy  to  build  and 
easy  to  operate. 

Remember  the  famous  Heath  SB-220?  This  is  Its  successor  and  it 
develops  even  more  power  output. 


Heath  puts  building  back  into  amateur  radio!  Remember  your  first  QSO?  it  feit  good 
didn't  it?  Youli  experience  tiie  same  feeling  wtien  you  switcti  on  a  piece  of  equipment 
you've  built  yourself.  Order  a  Heathklt  from  rfe,  build  it,  and  see! 


HWS-24HT  Dual  Band 
Handheld  Transceiver 

A  great  2  meter  and  440  MHz  handheld  with  20 
memory  channe^g  plus  2  programmable  "cair 

ciiannels.  It  may  be  modified  for  MARS,  CAP,  or 
embassy  use.  Auto  power  off,  dual  VFO,  semi-  or 
crossband  full  duplex,  and  more! 


HW-24/HW-24H  Twin  Band 
Mobile  Transceiver  /  Repeater 

20  memory  channels  with  VHF/UHF  operation. 
Two  internal  VFO's.  Repeater  function.  The  HW-24 
runs  10  watts;  the  HW-24 H  runs  50  watts. 


HK-21  Pocket  Packet  TNC 

The  smallest  Packet  TNC  available.  A  built-in  mini 
bulletin  board;  TNC-2  compatabllity;  and  quick,  easy 
hook-up  to  your  HT  or  VHF/UHF  transceiver 


HW-9  Deluxe  QRP  CW  Transceiver 

Covers  the  bottom  250  KHz  of  80-15  meters  plus  250 
KHz  of  10  meters.  4  watts  out  except  3  on  1 0  meters. 


On4ine  technlcat  assistance:    Should 
/ou  as  a  Heath  owner  ever  have  questions 
about  your  equipment,  you  can  get 
answers  from  the  tech  consultants  on  their 
direct  fine:  616-982^3296. 

Order  with  confidence  from  rfe. 


HK-232-A  Pack-Kit 
All-Mode  Data  Controller 

Seven  modes,  two  port  configuration  for 
interchangeable  HF  or  VHF  operation,  supports  all 
common  baud  rates  and  CW  from  5  to  99  wpm. 


HD-1481  Remote  Coax  Switch  (Kit) 

Switch  up  to  four  antennas  remotely.  The  switch 
operates  through  your  coax,  eliminating  control 
cables.  It  handles  up  to  2000  watts  PEP  from  1 .8  to 
54  MHz.  Tower  or  mast  mount  the  remote  switch  unit. 


F 


HN-31-A 

Cantenna  Oumniy 

Load  (Kit) 


Make  this  Christmas  a  "Heath  Christmas."  Heath  has  great  gifts  for  the  amateur  and 
the  entire  family.  Why  not  enjoy  assembling  a  Heathkit  during  the  long,  cold  winter? 
Happy  Holidays  from  the  gang  at  rfe. 

George,  Gwen,  Mel,  Cheryl,  Randy,  &  Ralph 
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'  Here  is  the  finest  3  KW 
load,  new  peak  reading 

Tte  MFJ-989C  is  not  tor  everyone. 

However,  it  you  do  make  the 
investmert  you  get  the  finest  3  KW 
PEP  tuner  money  can  buy  -  one  that 
will  give  you  a  lifetime  o1  use,  one 
that  takes  the  fear  out  of  tiEgh  power 
operation  and  one  that  lets  you  get 
your  SWR  down  to  absolute  minimum. 

The  MFJ-989C  is  a  compact  3  KW 
PEP  roller  inductor  tuner  with  a  new 
peak  reading  Cross-Meedie  SWR/Watt- 
meter.  The  roller  inductor  lets  you  get 
your  SWR  down  to  absolute  mtntmum. 

With  three  continuously  variable 
components  -  two  massive  6  KV 
capacitors  and  a  high  inductance 
[roller  inductor  -  you  get  precise  control  over 


Tuner  money  can  buy  with 
meter,  antenna  switch,  bal 
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roller  Inductor,  dummy 
un  plus  more  ...  $349.95 

^WR  and  the  widest  matching  range 
possible  from  1 .8-30  MHz. 

You  get  a  rtew  lighted  peak  and 
average  reading  Cross-Needle 
SWR/Wattmeter  with  a  new  more 
accurate  directional  coupler. 

You  get  a  giant  two  core  balun 
wound  with  teflon  wire  for  balanced 
lines  and  a  Spositlon  antenna  switch 
with  extra  heavy  switch  contacts. 

tts  compact  lO¥4x4Vzx15  inch 
cabinet  fits  right  into  your  station- 

You  get  a  50  ohm  300  watt  dummy 
load  tor  tuning  your  exciter,  a  tilt 
Stand  for  easy  viewing  and  a  3  digit 
turns  counter  plus  a  spinner  knob  for 
exact  inductance  controt.  Add  $10  s^h. 
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2-knob  Differential'T    Tuner 


WFJ^9S6         "^he  new  MFJ-986  Differential  T™ 
^AAA^5  2  knob  Tuner  uses  a  differential 

^^^      capacitor  to  mal<e  tuning  foolproof 
and  easier  than  ever,  it  ends  constant  re-tunlng  with 
broadband  coverage  and  gives  you  minimunn  SWR 
at  only  one  best  setting.  Covers  1 .8  30  MHz. 

The  roller  inductor  lets  you  tune  your  SWR  down 
to  absolute  minimum.  3- dig  its  turns  counter  iets  you 
quiciciy  return  to  your  favorite  frequency. 

You  get  MFJ's  new  peai<  and  average  reading 
Cross-Needle  SWR/Wattmeter  with  a  new  directional 
coupler  for  more  accurate  readings  over  a  wider 
frequency  range.  It  reads  forward/reflected  power  in 
200/50  and  2000/500  watt  ranges.  Meter  lamp 
uses  12  VDC  or  110  VAC  with  MFJ-1312,  $12.95. 

A  new  current  baiun  for  balanced  lines  reduces 
feedline  radiation  and  forces  equal  currents  into 
antenna  halves  that  are  not  perfectiy  balanced  for  a 
more  concentrated,  stronger  signal.  Add  $10  s/h. 

MFJ's  Pastes*  Selfing  Tuner 
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The  MFJ'94tD  i£  MfJ'5  fastest  selling 
illRl'g4lD     300  watt  PEP  antenna  tuner.  Why? 

^1  09^^^^^"^^  '^  ^^^  ^^^  features  than 

tuners  costing  much  more  and  it 
matches  everything  continuously  from  1.6-30  MHz, 

It  matches  dipoies,  vees,  verticais,  mobile  whips, 
random  wires,  banianced  and  coax  iines. 

SWR/Wattmeter  reads  toward/reflected  power  in 
30  and  300  watt  ranges.  Antenna  switch  selects  2 
coax  iines,  direct  or  through  tuner,  random  wire, 
balanced  line  or  tuner  bypass.  Efficient  airwound 
inductor  gives  iower  losses  and  more  watts  out 
Has  4:1  baiun.  1000  V  capacitors.  1 0x3x7  inches. 

MFJ's  Ranaom  Wire  Tuner 

MFJ-16010    ^39^® 


You  can  operate  afl 
tiands  anywhere  with  any 

transceiver  when  you  let 
the  MFJ-16010  turn  any  random  wire  into  a 
transmitting  antenna.  Great  for  apartment,  motel, 
camping  operation,  install  a  wire  anywhere!  Tunes 
1  .a-30  MHz.  200  watts  PEP.  Ultra  small  2x3x4  in. 


MFJ's  Deluxe  300  Watt  Tuner 
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MFJ-94g  D 


The  MFJ-949D  gives  you  lower 
J  _   _ -^Q_  SWR  than  any  tuner  that  uses 

149       two  tapped  inductors.  Why?  Because 
you  get  two  continuausly  variable  capacitors  that 
give  you  infinitely  more  positions  than  the  limited 
number  on  switched  coils. 

This  gives  you  the  precise  control  you  need  to 
get  your  SWR  down  to  a  minimum.  After  all,  isn't 
that  why  you  need  a  tuner?  Covers  1 .8  30  MHz. 

You  get  MFJ's  new  lighted  2  color  p&ak  and 
average  reading  Cross-Needle  SWR/Wattmeter, 
dummy  load,  antenna  switch,  and  4:1  balun  -  all  in 
a  compact  10x3x7  inch  cabinet.  Meter  lamp  uses 
1 2  VDC  or  11 0  VAC  with  MFJ-1 31 2,  $1 2,95, 

With  MFJ's  deluxe  300  watt  PEP  tuner  you  get 
an  MFJ  tuner  that  has  earned  a  reputation  for  being 
able  to  match  just  about  anything  -  one  that  is 
highly  perfected  and  has  years  of  proven  reliability. 

MFJ's  Mobile  Tuner    hfj-945c 

$89^® 

Don't  leave 
home  without 
this  mobile 

tuner!  Have  an  uninterrupted  trip  as  the  MFJ'945C 
extends  your  antenna  liandwidth  and  eliminates  the 
need  to  stop,  go  out  and  adjust  your  mobile  whip. 

You  can  operate  anywhere  in  a  hand  and  get  low 
SWR.  You'll  get  maximum  power  out  ot  your  solid 
state  or  tube  rig  and  it'll  run  cooler  and  last  longer. 
Smalt  6x2x6  inches  uses  little  room.  SWR/  Watt- 
meter and  cnnvBrvienl  placement  of  eontrols  make 
tuning  fast  and  easy  while  in  motion.  300  watts 
P£P  output,  efficient  airwound  Inductor,  1000  volt 
capacitors.  Mobile  mount,  MFJ-20,  $3  00. 

144/220  MHz  VHF  Tuners 

MFJ-9Z1  '69^^ 

MFJ^s  new  VHF 
tuners  cover  both 


O  0 


f 

2  Meters  and  the  220  MHz  bands.  They  handle  300 
watts  PEP  and  match  a  wide  range  ot  impedances 
for  coax  fed  antennas.  SWR/Wattmeter  ax2V2x3  in. 
MFJ~920,  $49 J5.  No  meter.  4V£x2V£x3  inches. 


MFJ  ENTERPRISES,  INC. 

Box  494,  Miss,  State,  MS  39762 
(601)  323-5669:  TELEX:  53  4590  MFJSTKV 

MFJ  ...  making  quality  affordable 

CIRCLE  86  OH  READER  SERVrCE  CARD 


MFJ's  Artificial  RF  Ground 

*79**   MWMI 
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¥qu  can 
create  an 
artificiat  RF 
ground  and 
eliminate 
RF  "bites". 

feedback,  TVI  and  RFI  when  you  let  the  MFJ-931 
resonate  a  random  length  of  wire  and  turn  it  into  a 
tuned  counterpoise.  The  MFJ  931  also  iets  you 
electrically  [»lace  a  far  away  HF  ground  directty  at 
your  rig  -  no  matter  how  far  away  it  is  -  by  tuning 
out  the  reactance  of  your  ground  connection  wire, 

Barefootn.S  KW  Linear  Tuner 


MFJ  962C        For  a  few  extra  dollars,  the  MFJ- 
$29Qd5  ^^^^  '@t^  y^u  use  your  barefoot  rig 
now  and  have  the  capacity  to  add  a 
1.5  KW  PEP  linear  amplifier  later.  Covers  1J-30  MHz. 

You  get  two  husky  continuously  variable  capacitors 
lor  maximum  power  and  rririmum  SWR.  And  lots  of 
inductance  gives  you  a  wide  matching  range. 

You  get  MFJ's  new  peak  and  average  reading 
Cross  Needle  SWR/Wattmeter  with  a  new  directional 
coupler  for  more  accurate  readings  over  a  wider 
frequency  range.  It  reads  forward/reflected  power  in 
200/50  and  2000/500  watt  ranges„  Meter  lamp  uses 
12  VDC  or  110  VAC  with  MFJ'1312.  $12.95. 

Has  6'position  antenna  switch  and  a  teflon  wound 
bafun  with  ceramic  feedthru  insulators  for  balanced 
lines,  103/4x4Vzx14  7/B  inches.  Add  $10.00  s/h. 

MFJ's  smallest  Versa  Tuner 

MFJ-901B 
95 
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The  MFJ- 
901 B  is  our 
smallest  - 

5x2x6  inches  -  {and  most  affordable)  200  watt  PEP 
tuner    when  poth  space  and  your  t)udget  is  limited. 
Good  tor  matching  solid  state  rigs  to  linears. 

It  matches  whips,  dipoles,  vees.  random  wires, 
verticals,  beams,  balanced  and  coax  lines  from 
1 .8-30  MHz,  Efficient  airwound  inductor.  4:t  baiun. 

FOR  YOUR  NEAREST  DEALER  OH  TO  ORDER 

800-647-1800 

*  1  year  uncdnditionsl  guarantee  •  30  day  money 
back  guarantee  (less  s/h)  on  orders  from  MFJ  • 
Free  catalog  •  Add  $5.00  s/h  {except  as  noted) 


Number  5  on  your  Feedback 


Ham  profiles 

There  are  no  '  average  "  hams! 


Linda  Reneau KA  WKM.  Linda  islZ 
zme's  Senior  Editor. 

Nurse,  Author,  Poet,  Ham 

Linda  Reneau  KAiUKM  has 
been  an  editor  at  73  Magazine  for 
two  years.  Last  summer  she  got 
her  Novice  license  and  continues 
to  study  for  an  upgrade.  As  an 
adolescent,  she  was  an  SWLer 
and  science  fiction  fan.  She  te- 
ionged  to  the  Astronomy  Club  of 
Kansas  City.  Junior  NASA,  and 


the  Civil  Air  Patrol.  On©  of 
her  goals  is  to  start  a 
dream  discussion  net. 

At  presenL  she  reads 
about  two  SF  books  a 
week  and  is  active  in  as- 
tronomy. For  physics, 
she  reads  Fred  Wolf's 
intriguing  books.  She's 
lived  in  Louisiana,  Missou* 
rl  New  York  City,  Arizona, 
Alaska,  California,  and 
now  New  Hampshire. 
Besides  writing  and  edit- 
ing, she's  worked  as  a 
nurse,  firefighter,  and 
bookkeeper,  among  other 
things. 

Recently  she  complet- 
ed a  book,  A  Manual  of 
Dream  Art/Science.  To 
ih&  S(<y,  a  book  of  poetry,  was 
published  in  1984  by  Orca  Press 
in  Alaska.  Other  poems  have 
been  published  in  anthologies, 
and  many  articles  on  dream 
studies  have  been  published  in 
TTre  Dream  Network  Bufletin.  She 
IS  currently  working  on  a  new 
book.  Dreaming  for  Spiritual 
Growth. 


Maga- 


'*Da  Schmooze'* 

Jim  Bait  KA1TGA  is  a 
ham  with  many  interests 
and  talents.  He  was  once 

an  aspiring  college  and 
semi-pro  baseball  player. 
Before  graduating  from 
college,  he  travelled  to 
Germany  to  open  a  white- 
water  ratting  program  for 
the  AFRC  (Armed  Forces 
Recreatior>  Command) 
and  in  his  spare  time  was 
a  mountain  climbing  guide 
in  the  Bavarian  Alps.  After 
teaching  environmetal  ed- 
ucation at  an  outdoor  edu- 
cation school  \n  Trinity. 
Texas,  he  spent  a  season 
as  mainsail  driver  on  an 
ocean  racing  yacht* 

His  first  job  in  the  communica- 
tions fieid  was  as  "Sky  Watch 
One/'  an  airborne  traffic  reporter 
for  KTRH  newsradio  in  Houston. 
Texas.  He  then  moved  to  WKBK 
radio  in  Keene,  New  Hampshire, 
where  he  was  News  Director  and 
hosted  a  talk  show  where  he  inter- 
viewed presidential  candidates 
during  the  1988  campaign.  He 
has  worked  for  73  Magazine  tot 
two  years  and  is  now  an  advertis- 
ing sales  representative. 

Jim  is  3  community  volunteer 
for  the  Contoocook  Valtey  (NH) 


Jim  Bait  KA  1 TGA.  Jim  rs  a  member  of  the 
73  Magazine  advertising  saies  team. 


High  School's  solar  racing  car 
and  Amateur  Radio  Club  and  a 
member  of  the  Board  of  Directors 
of  the  Red  Cross.  He  will  atso 
coach  an  area  Babe  Ruth  base- 
ball team  where  he  hopes  to  have 
a  winning  season  AND  to  expose 
his  team  to  the  excitement  of  ama- 
teur radio. 

Jim  is  not  the  only  ham  in  his 
family.  His  late  grandfather 
W8BWD,  his  father  NV3J.  and 
his  brother  NSKIR  share  and 
pass  on  their  enthusiasm  for  the 
hobby. 


Feedback 


In  our  continuing  effort  to  present  the  best  in 
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Do  we  really  read  the  feedback  cards?  You  betl 
The  results  are  tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what  you  do  and  don*t 
like.  To  show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the  lucky  winner  a 
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the  editor  while  you're  at  it.  You  can  also  enter  your 
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low  price  of  25  cents! 
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73  Review 


by  Michael  Jay  Geier  KBIUM 


Yaesu  FT-470 
2m/70cm  HT 


Yaesu  USA 

17210  Edwards  Road 

CermosCA9070l 

Teh  (600)  999-2070; 

(213)404-2700. 

Price  Class:  $500 


Dual-band  fun  In  an  HT  only  slightly  larger  than  the  FT-4 1 1 . 


Yaesu  introduced  the  first  duahband 
walkie  a  few  years  ago.  The  FT-727R, 
though  somewhat  large  and  power-hungry; 
was  an  instant  success,  and  many  are  on  ihe 
air  today.  Recently,  miniature  dual-banders 
have  t>egun  to  appear,  and  Yaesu  is  once 
agara  at  the  forefront  of  the  technology  with 
the  introduction  of  the  FT-470, 

Resembles  FT-411 

Tne  144/440  MHz  FT-470  is  patten^ed  after 
the  highly  successful  FT -41 1  series  of  single- 
band  walkies.  and  it's  impossible  not  to  com- 
pare the  two  rigs.  The  '470  has  the  same  basic 
look,  a  very  similar  keypad  function  layout, 
and  a  slightly  tonger  and  thicker  case.  It  uses 
the  same  batteries,  mikes,  and  most  of  the 
other  accessones. 

Smali,  Powerful  Battery 

The  battery  was  the  first  thing  I  noticed 
when  I  opened  the  box.  It  was  about  V^-inch 
shorter  than  the  FNB-IO  which  was  shipped 
with  my  '41 1 .  A  glance  at  ihe  back,  however, 
revealed  that  it  had  the  same  7.2-voIl,  600 
mA-hour  capacity.  As  it  turns  out.  it  even  uses 
the  same  charger!  There  is  no  eleclrica!  differ- 
ence between  the  two  packs.  I  immediately 
ordered  one  for  my  '41 1 .  and  I  love  it:  now  the 
rig  is  truly  pocket-sized,  with  no  compromise 
in  performance.  If  you  want  lo  get  one.  the 
battery's  model  number  is  FNB-17, 

The  FT-470  is  smalt  as  dual-banders  go.  lt*s 
about  one  inch  tonger  than  the  '411.  The  sup- 
plied YHA-28  duck  is  actually  longer  than  the 
radio!  By  the  way»  the  duck  is  flexible  and 
appears  very  well  made.  The  rig  fits  comfort- 
ably in  my  hand,  and  the  keys  are  larger  and 
easier  to  press  than  those  on  the  *411. 

Simultaneous  Monitoring 

The  top  of  the  radio  has  four  controls: 
squelch  (which  operates  on  both  bands  simul- 
taneously), volume,  balance  (concentric  with 
the  volume  control),  and  the  ''dial"  knob-  The 
balance  control  adjusts  the  relative  volumes 
of  the  two  bands.  That's  right,  you  can  monitor 
both  bands  at  once!  Also  on  top  are  the  mike 
and  earphone  jacks  and,  of  course,  the  anten- 
na connector. 
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The  Yaesu  FT-ATO  dual-band  HT 


* 


Figure  h  The  Kaboom  Audio  Enhancer  for  the 
FT*411  (June  '39)  works  equally  welt  for  the 
FT-AJO, 

The  left  side  houses  the  rubber  buttons 
for  the  PTT,  squelch  monitor,  and  lamp.  As 
for  the  '411,  the  lamp  lights  the  keypad  as  well 


as  the  LCD,  I  find  this  very  handy  for  night 
operation. 

All  other  functions  are  performed  from  the 
keypad.  In  addition  to  Ihe  usual  sixteen  keys, 
there  are  four  more,  permitting  you  to  do  some 
commonly-used  operations  without  pressing 
the  FUNCTION  button.  This  arrangement  is  es- 
pecially nice  for  the  reverse  function,  which 
requires  only  one  keypress,  instead  of  the  two 
used  on  the '411, 

Another  improvement  is  the  separation 
of  the  keypad  lock  and  ptt  lock  into  two 
keys.  Now  you  can  lock  the  ptt  withoul  locking 
the  pad. 

The  LCD  is  targe  and  easy  to  read. 
The  numbers  and  icons  are  clearer  than 
the  '4t1's,  Both  the  main  band  and  sub- 
band  are  shown,  with  the  main  band's 
frequency  on  the  left  in  large  numbers, 
and  the  subband's  on  the  rights  in  smaller 
numbers, 

Yaesu  opted  fora  5^>^*digit  display.  The  half 
digit  refers  to  the  kHz  display.  Rather  than 
a  zero  or  a  five»  there  is  just  nothing  for  a 
zero,  and  a  small  block  which  shows  '50^'  for 
a  five.  This  is  somewhat  disconcerting  when 
entering  frequencies  from  the  keypad,  be- 
cause the  display  looks  the  same  (for  frequen- 
cies ending  in  a  zero)  before  and  after  youVe 
entered  the  last  digit  Actually,  the  decimal 
point  only  comes  on  when  you  finish  the  entry, 
but  it's  easy  to  overlook.  Several  t^mes  I  was 
unsure  whether  or  not  I  had  entered  all  the 
digits.  There  seems  to  be  no  advantage  to  this 
kind  of  display. 

The  FT-470  includes  nearly  all  the  features 
of  the  "411.  The  only  thing  missing  is  the  vox 
circuits  which  few  of  us  are  likely  to  use,  any- 
way Of  course,  there  are  new  features  related 
to  dual-band  operation.  The  sand  key  trans- 
poses the  main  and  subbands.  The  sub  key 
turns  the  subband  on  and  off.  The  alt  key 
allows  the  rig  to  alternate  between  bands  dur- 
ing memory  scanning. 

fVlemory  Functions 

The  rig  has  two  memory  banks,  one  for  each 
band.  Each  bank  contains  20  memories,  any 
of  which  can  hold  odd  splits,  and  the  frequen- 
cy and  status  of  the  included  CTCSS  encoder/ 


SIMPLEX  PATCH 
AVAILABLE 


^««.K«EI-«S«**"""'' 


VCS-21 00 

VOX  CONTROLLED 

SAMPLING 
INTERCONNECT 


The  Interconnect  Specialists  Inc.  (ISI), 
VCS-2100,  uses  a  combination  of  VOX  con- 
trol from  telephone  line  audio,  and  sampling 
of  receiver  noise,  to  achieve  the  optimum 
control  method  for  a  simplex  interconnect.  No 
sampling  interruptions  occur  during  normal 
conversation.  Turn-a-round  beeps  make 
operation  very  smooth  and  easy. 

The  VCS^2100  features  the  ISI  exclusive, 
Automatic  Setup.  This  feature  eliminates  the 
trial  and  error  method  of  sample  window 
setup.  Our  Quick  Start  Set-up  procedure  gets 
the  VCS-2100  up  and  running,  without  com- 
plicated programming.  The  VCS-2100  is 
superior  to  any  other  interconnect  in  its  price 
range.  It  is  a  plug-in  replacement  for  the 
popular  510SA  Smart  Patch. 


INTERCONNECT 
SPECIALISTS  INC. 


FEATURES: 

•  AUTOMATIC  SET-UP 

Automatically  sets  the  sample  window  for  your 
transceiver.  No  more  trial  and  error. 

•  TURN^A  ROUND  BEEPS 

Sends  beep  to  telephone  line,  and  to  mobile 
indicating  it's  their  turn  to  talk. 

•  USER  PROGRAMMABLE  CW  ID 

CW  ID  can  be  programmed  using  UTMR  ID 
can  be  programmed  to  be  sent  at  the  beginn- 
ing, the  end,  both,  or  not  at  alL 

•  AUTOMATIC  BUSY  DISCONNECT 
AutomaticaHy  disconnects  if  the  telephone 
number  dialed  is  busy. 

•  HOOK-FLASH 

Used  to  make  a  second  call  without 
disconnecting  and  re-connecting.  Also  can  be 
used  for  phone  company  services  which  use 
Hook-fiash. 
«  CALL  WAITING 
If  a  mobife  call  is  attempted  and  the  line  is  in 
use,  a  beep  is  sent  to  the  phone  line  indicating 
that  the  mobile  wants  to  make  a  call.  Then 
when  the  line  becomes  available,  a  ring-out  is 
transmitted  to  the  mobile, 

•  RING-OUT  (REVERSE  PATCH) 

Can  be  programmed  to  ring-out  one  time,  on 
each  ring,  or  not  at  ail,  when  the  line  rings. 

•  SINGLE  OR  MULTI  DIGIT  CODES 
Connect  or  disconnect  codes  can  be  single  * 
and  #,  or  *  and  #  plus  two  digits. 

•  CALL  LIMIT  TIMER 

Can  be  set  for  3,  4,  or  5  minutes,  or  disabled. 
Can  be  programmed  to  reset  with  ** 

•  MOBILE  ACTtVITY  TIMER 

Causes  disconnect  if  mobile  drives  out  of 
range.  Can  be  set  to  30, 45, 60,  or  90  seconds. 

•  TOLL  RESTRICT 

The  first  digit  dialed  cannot  be  a  "1"  or  a  "0"* 
Rearms  after  dialing  is  complete. 

•  PHONE  LINE  IN  USE  INHIBIT 

Prevents  interrupting  a  call  when  the  patch 
shares  the  telephone  line  with  a  tefephone. 

•  TOLL  RESTRICT  DEFEAT  CODE 

A  special  programmable  code  allows  toll  calls. 
Also  allows  access  to  line,  even  if  line  is  in  use. 

•  TONE  OR  PULSE  DIALING 

Switch  programmable  for  Tone  or  Pulse  dial- 
ing. Pulse  dialing  can  be  used  on  a  tone  line. 

•  HALF  DUPLEX  MODE 

The  VCS-2100  can  be  used  as  a  repeater  inter- 
connect in  this  mode. 


Kenwood  Compatabillty  with  VCS-2100. 
AH  connections,  required  for  instatlation 
are  available  at  the  MIC-  connector  on  most 
late  model  Kenwood  Transceivers.  Interface 
cables  are  available  from  I.S.L 
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decoder.  Two  memorfes  in  each  bank  set  up- 
per and  lower  scan  limits.  Memories  may  be 
locked  oul  from  scanning,  or  hidden  entirely* 

Each  band  also  has  a  *'call"  memDi7«  ac- 
cessible from  the  call  key .  This  memory  is  just 
like  the  others,  except  (hat  it  doesn't  get 
scanned*  and  you  can  access  it  with  one  key- 
press. It*s  especially  handy  for  simplex  and 
hamfest  use.  It  shares  one  quirk  with  the  '41 1 : 
If  you  turn  the  dial  on  top  of  the  radio  while  you 
are  using  the  call  memory,  it  transfers  the 
frequency  to  the  VFO,  trashing  whatever  was 
there.  The  regular  memories  don't  do  that. 

There  are  two  VFOs  for  each  band,  for  a 
total  of  four!  That's  a  lotta  VFOs.  Of  course, 
you  can  never  be  too  rich,  too  thin,  or  have  too 
many  VFOs,  and  in  a  pinch,  you  can  use  them 
like  extra  memories. 

As  on  the  FT-41 1 ,  memory  management  is 
very  ftexiWe.  Memories  can  be  fixed  or  tun- 
able, and  you  can  perform  various  kinds  of 
scanning  and  priority  operations.  But  this  ra- 
dio can  do  all  of  it  on  two  bands  at  oncel  You 
can  be  memory  scanning  on  2  meters  while 
tiand  scanning  with  sequential  priority  watch 
on  440!  Jt  may  sound  confusing,  but  it's  easy 
to  do.  A  muitiiasking  microprocessor  with  the 
usual  lithium  battery  backup  makes  it  all  pos* 
sibte. 

The  DTMF  pad  has  a  ten-number  autodi- 
aler.  The  '41 1  also  has  this  feature,  and  I  have 
grown  to  love  rt.  If  you're  in  walkie  range  of  the 
lepsater*  you 'If  find  yourself  using  it  to  dial 
friends  while  you  drive,  instead  of  trying  to 
manually  key  the  autopatch  codes  and  phone 
number  into  your  mobile  rig. 

Radio  Performance 

The  receiver  and  transmitter  operate  well. 
The  receiver  seems  considerably  more  sensi- 
tive on  VHF  than  the  '411 's,  especially  for 
public  service  band  scanning.  The  IMOAA 
weather  channel,  which  is  fairly  weak  on  my 
'41 1 ,  is  full  quieting  and  neady  full  scale  on  the 
'470^s  LCD  S-meter 

There  isn't  much  440  activity  here  in  north- 
western Vermont,  so  it  is  hard  to  check  sen  si* 
livity  on  that  band.  The  local  repeater,  howev- 
er, comes  in  fine.  The  transmitter  sounds  crisp 
on  the  air.  With  the  supplied  battery^  it  puts  out 
2.3  watts  on  both  bands.  At  12  volts,  you  get  5 
watts.  A  "low"  position  cuts  the  output  down 
to  much  less,  saving  battery  power  Interest- 
ingly, the  high/low  setting  is  specific  to  each 
band^  For  instance,  you  can  be  set  for  high  on 
2  meters  and  low  on  440,  or  any  other  combi- 
nation you  desire. 

The  FT'470  can  operate  full  duplex  because 
it  continues  to  receive  on  the  subband  even 
while  transmitting  on  the  main  band.  Hearing 
the  receiver  come  to  life  while  you're  transmit- 
ting is  an  eerie  experience  that  takes  some 
getting  used  to.  If  you  add  a  connection  from 
the  earphone  jack  to  the  mike  jack  (with  appro- 
priate attenuation,  of  course),  and  key  the  ptt, 
you've  got  an  instant  crossband  repeater!  [Ed. 
note— The  author  recently  became  aware  of  a 
crossband  repeater  function,  programmabte 
from  the  rig's  keypad  by  turning  on  the  HT 
while  depressing  the  rpt  key.  Tests  per- 
formed at  73  HQ,  in  which  i  and  Jim  KA  t  TGA 
QSOed  via  the  470  using  a  2m  HT  and  70cm 
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base  station,  respectively,  confirmed  the  exis- 
tence of  this  function.  We  also  confirmed 
KBiUhA's  claim  that  the  rig  is  locked  in  low 
power  in  this  mode.  (This  was  tikefy  set  since 
the  high  power  setting  in  this  mode  could  lead 
to  receiver  desense.)  It  also  appears  that 
Michaels  suspicion  is  true  that  the  audio  be- 
tween bands  in  this  mode  is  acoustically  cou- 
pled (that  is,  the  audio  passes  from  speaker  to 
mike},  since  audio  quality  is  considerably 
poorer  at  the  end  receivers  when  signals  are 
470-repeated,  than  ft  is  when  the  end  rigs 
receive  signals  directly,  and  when  the  2m  HT 
received  a  2m  signal  from  the  470  wa  the 
W2NSD/R  repeater.  Look  for  KBIUM's  mod 
for  better  TX/RX  signal  coupling  in  crossband 
repeating  with  the  470  in  an  upcoming  issue  of 
73..    Bry^nNSlB] 

As  received  from  Yaesu,  the  ng  only  cov- 
ered 144-148  MHz.  There  was  no  extended 
coverage,  and  nothing  in  the  book  about  how 


'Vnce  extended,  2m 

receive  coverage  is 

130-180  MHz,  and 

transmit  is  140-150 

MHz.  UHF  coverage  is 

430-450  MHz/' 


^ 


to  extend  it.  I  tried  the  reset  procedure  used  on 
the  '41 1 ,  and  after  about  five  tries,  it  worked!  If 
you  need  to  extend  the  receiver,  just  turn  off 
the  rig;  hold  down  both  arrow  keys;  then  turn  it 
back  on.  If  it  still  tunes  only  144-148.  do  it 
again  until  it  works.  Of  course^  all  the  frequen- 
cies in  memory  will  be  lost  and  require  re-en- 
try.  Once  extended,  receive  coverage  is  130- 
180  MHz,  and  transmit  is  140-150  MHz.  UHF 
coverage  is  430^460  MHz.  I  am  not  aware  of 
any  way  to  extend  it* 

Problems 

The  FT-470  is  a  very  nice  radio.  It  has  ad- 
vanced features  and.  with  its  abilrty  to  monitor 
both  bands  at  once,  is  like  having  two  radios  in 
one  small,  handy  box.  There  are  some  prob- 
lems, however,  about  which  yoy  should  be 
aware,  to  make  your  operation  as  smooth  as 
possible. 

When  monitoring  both  bands  at  once,  the  IF 
"whoosh"  noise  from  the  band  not  being  re- 
ceived  leaks  into  the  audio  of  the  received 
signal,  it's  not  nearly  as  bad  as  if  the  squelch 
were  truly  open  on  both  bands,  but  it  is  fairly 
objectionable. 

There  are  two  ways  to  avoid  this.  You  can 
either  turn  the  subband  off  (which  is  fine  if  the 
signal  you're  receiving  is  on  the  main  band), 
or  you  can  rotate  the  balance  control  toward 
the  band  you  want. 

By  the  way,  there  is  no  indication  on  the 
display  of  which  band  is  being  received!  If 
you're  monitoring  both  bands  and  you  get  a 
call,  you  must  either  rotate  the  dial  or  turn  off 
the  subband  to  see  on  which  band  the  signal 


lies.  Otherwise,  you  may  respond  on  the 
wrong  band!  In  future  models  Vaesu  should 
consider  using  a  blinking  dot  or  other  icon 
next  to  each  frequency  to  neatly  avoid  this 
kind  of  confusion. 

On  the  FT-41 1 .  rotation  of  the  dial  temporar- 
ily disables  the  battery  saver,  so  that  you  can 
hear  channel  activity  as  you  pass  through  the 
frequencies  or  memories.  On  the  '470.  that 
function  was  omitted  (although  the  saver  dis^ 
ables  properly  during  automated  scanning 
operations).  Thus,  you  can  turn  the  knob 
through  all  your  memories,  or  a  segment  of 
the  band,  and  the  frequencies  wilt  appear  va- 
cant even  though  they  may  be  bursting  with 
activityt  You  have  to  turn  the  saver  off  to 
correct  the  problem. 

The  battery  saver  also  seems  to  "miss" 
sometimes,  taking  up  to  ten  times  as  long  as  it 
should  to  notice  a  signal  I've  seen  it  wait  as 
much  as  ten  seconds  before  opening  up  on  a 
signal  thai  was  there  the  whole  lime.  I  suspect 
that  it  doesn't  wake  the  rig  up  long  enough  for 
the  PLL  to  reliably  lock,  although  that's  only  a 
guess.  The  receive  light  will  flash  on  each 
saver  cycle  (such  as  0.5  seconds),  but  the 
squelch  won't  open.  Again,  the  fix  is  to  shut 
the  saver  off. 

As  on  the  FT-4M,  the  receive  audio  is  not 
very  good.  The  '470  has  the  same  speaker 
and  grille,  and  benefits  greatly  from  the 
Kaboom  Audio  Enhancer  described  in  my 
FT-41 1  review  { 73,  June  1 989).  (See  Figure  t .) 

The  audio  makes  a  substantial  "pop"  when 
the  squelch  opens,  which  makes  it  painful 
when  using  an  earphone.  It's  no  big  deal  how- 
ever, in  normal  speaker  operation. 

As  on  the  '41 1 .  the  low  battery  icon  gives 
almost  no  warning  at  all  before  the  battery 
dies.  I  clocked  it  at  20  seconds  from  the  time 
the  icon  blinked  (during  transmit  on  high  pow- 
er) to  total  radio  shutdown. 

The  rig  has  the  same  annoying  keypad 
beeper,  with  its  double  beeps  and  tunes.  You 
can  turn  it  off  without  losing  the  auto  power 
OFF  warning  beeper. 

There's  a  rubber  plug  flush  with  the  right 
side  of  the  rig.  Pulling  it  revealed  a  hole  obvi- 
ously meant  for  a  coaKiai  DC  power  jack 
(which  would  be  nice  to  have).  Yaesu  current- 
ly doesn*t  install  this  jack  on  the  '470. 

Future  Fixes 

I  spoke  with  Chip  Margelli,  Vice  President  of 
Marketing  for  Yaesu  USA.  He  confirmed  the 
company^s  awareness  of  the  squelch  leak  and 
battery  saver  problems,  but  said  that  there 
were  no  fixes  at  this  time.  He  did  say,  howev- 
er, that  when  solutions  became  available, 
Yaesu  would  fix  any  FT*470s  sent  to  them. 

Conclusion 

All  in  all.  the  '470  is  a  very  nice  radio.  If  you 
don't  plan  on  lots  of  dual-band  monitoring, 
and  are  willing  to  work  around  the  battery 
saver,  you'll  probably  be  very  happy  with  it. 
lt*s  small,  powerful  and  offers  more  flexibiiity 
than  you*re  ever  likely  to  need! 


Michael  Geier  KB  1 UM  is  73  's  troubleshooting 
'*Ast  Kaboom"  columnist.  You  can  reach  him 
at  7  Simpson  Court,  S.  Burlington  VT  05403. 
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Hf  Equipment 

iC-765  Xcvf  'ti^/fcpver/autfi  (ufter. 


Regular  SAIE 
3149,00  2699 


IC781  Xcvr/Rcvr/ps/tuner/scope....  6149.00  5295 


1C-751A  9-b3nd  xcvr/J  30  U\Hi  fcvr 

PS-i5  Internal  power  supply 

FL-63A  250  Hz  CW  filter  (IsUF)...-. 
FL-52A  500HzCWnfter(2ncllF),,., 
FL  53A  250HzCWn[teM2ndlF),... 

FL-33  AM  filter 

FL-70  2  8  kHz  wide  SSB  filter........ 

itC-lO  Eiternal  frequency  contmller 

IC-735  HFtranscefver/SWrcvT/mic... 

PS-55  External  power  supply 

AT- 150  Auto  antenna  tuner  (SpieUf 
FL-3ZA  500  Hz  CW  filter. 
E){-243  Electronic  keyer  unit  .♦ 
UT-30  Tone  encoder .... 


■  #*-ikndH-«4 


I  +  >  -p  V  t  4 


169900  1469 
219,00  199*^ 
59,00 

115,00  109« 
115.00  109*5 

49,00 
59,00 
49,00 

1149.00  999'^ 
21900  193" 
4^5.00  369** 

69.00 

6450 

18.50 


1C'72S  Ultra  compact  HF  xcvf/SW  fcvr    949  00  829*^ 

Other  Accesmriei  Regular  SALt 

IC-2KI  HF  solid  state  amp  w/ps  1999.00  1699 

IC-4KI  HF  IKW  outs/samp  w/ps 6995.00  5999 

EX-627  HF  auto,  aot.  selector  (Sfi&fl)    315.00  269'^ 

PS- 15  20A  external  power  supply 1 75.00  159''^ 

PS- 30  Systems  p/s  w/cord.  Spin  plue    349  00  319** 
iB  Mobile  mount,  735/ 75 1  A/ 761  A„.,     25  99 

SP-3  External  speaker ., -« 

SP-7  Small  eiternil  speakef 

CR-64  High  stab.  rei.  xtal  for  751A 

PP-1  Speaker/patch.....,.,.. 

SM-6  Desk  microphone 

S(l#-8  Desk  mic  -  two  cables,  Scan....,, 

SM'IO  Compressor/graph  EQ,  8  pin  mic    149  00  139" 

AT' 100  lOOW  Sband  auto,  ant.  mtt  .„    445.00  389'^ 

AT-500  500W  S'baod  auto,  ant  tuner .. 

AW -2  S-barvd  tuner  w/mount  &  whip  ... 

AH-2A  Antenna  tuner  system.  orily.„,„ 

GC-5  WorWclocliff^iWiO ....... =...... 


65.00 
51-99 
79.00 

179,00  164'* 
47,95 
89,00 


589.00  519^^ 

758,00  689^^ 

559,00  499^^ 

9195    69^' 


Accessorfes  for  lC-755, 78L  725  -  CALL  lor  Prices 


ICOM 


*  Large  Stock 

*  Fast  Service 

*  Top  Trades 

at 


VHF/UHF  b^^e  muhi-modei 
1C'275A  25w  2m  FM/SSB/CW  w/ps.,. 
IC  275H  lOOw  2m  FM/SSB/CW...,„„ 
IC  375A  25w  220  FM/SSB  (Chsmf) 
IC-475A  25w  440  FM/SSB/CW  w/ps 
IC-475H  75w  440  FM/SSB/CW..,,.^,, 
IC-575A  25w6/10m  xcvr/ ps  (S^l^ 
IC575H  lOOw  6/lOm  xcvr 


hVMB'-HlHH-PVlfc' 


Regular 
1299  00 
139900 
1399.00 
139900 
159900 
139900 
1699.00 


SALE 
1099 
1199 
799" 
1199 
1369 
1129 
1499 


'VHF/UHF/IJ  CHz  Mob'th^ 
IC47A  25w  440  FM/HP  mic  (Chmuf) 

PS-45  Compact  8A  power  suppty.... 

UT'16/£X-38S  Voice  synthestJier.... 

SP-10  Slim-lme  external  speaker.... 

IC-28A  25w2m  FM.  HP  mtc  (Sffisk!) 
\C  28H  45w  2m  FM,  HP  mic... .» 

IC-48A  25w  440  450  FM.  HP  mic..„. 
Hi(l-14  Eitra  TIP  mcropbone ...,_,. 

UT-2S  DigFtaf  code  squelch 

UT-29  Tone  s[|uetcti  decoder...,.,,. 
HM'16  Speaker/microphone ... 

IC*228A  25w  2m  FM/TTP  mic  (Sp 
IC-228H  45w  2m  FM/TTP  scan  mrc 
tC  448A  25w  440  FM/TTP  mic,.,.., 
U1'40  Pocket  beep  functton ...... 

IC'9CK)A  Transceiver  controller...... 


B^IbI) 


Regular  SALE 
549.00  369^^ 
145.00  134*^ 

34.99 

35.99 

469  00  379" 

499  00  439" 

509.00  449" 
59.00 
39.50 
46.00 
34  00 

509,00  429^^ 
539,00  479^^ 
509.00  449" 
45.00 

639,00  569*^ 


IC-900A  Transceiver  controller  with  UX-29H 
2IT1/25W  and  UX-39A  220/25W  band  units. 

Package  Price  •  $949^ 


■».»+. . . . 


1 4 » *  < . . . 


liX-19A  10m  lOwbandumt. 
IJX-29A  2m  25w  band  unit,.. 

UX-29H  2m  45w  band  unit .,. 

UX^39A  220MH?  25W  band  unit.... 

UX'59A  6m  lOw  unit.......... 

UX'129A  1.2GHz  lOW  band  unit.... 

IC  901  Fiber  Optic  2m/440  xcvf 

IC'1200A  lOw,  l2GHz  FMf£faMwf> 

IC'2500A  440/1200MHZ  f  M  mobile 

IC-3210A  25w  2m/440  FWTTP 

IC-2400A  45w  2m/35w  440  FM/TTP 
AH  32  2m/440  Dual  Band  mobile  ant 

AHB-32  Trunklip  mount 

Lars*o  PO-K  Root  mount • 

Larstn  PO-TiM  ffunk-lip  mount..,.. 

larsen  PO-MM  Magnetic  mount 

RP-1510  25w2m  repeater 

RP*2210  220MH;25wrptrfSMdiO... 
W4210  l2GHz  lOw  99  cti  FM  fpti,.,,. 


299.00  269'^ 
299.00  269" 
349.00  319" 
349  00  299^^ 
34900  3 1 9' ' 
549.00  499'* 

1199.00  1069 
699  00  599*^ 


99900 
739.00 
899.00 
39,00 
39.00 
23.00 
24  70 
28.75 

1B49.00 
1649.00 
153.00 


869" 

649" 

7er^ 


1S49 

1399 
1349 


Due  to  tfie  %m  of  the  fCOM  product  fine,  soiree  accessory 
items  are  not  listed.  If  vou  have  a  Question,  please  call.  All 
prices  shown  are  subject  to  cnattie  witliout  notice, 


Top  Trades  !  •  We'll  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment. 

Write  or  Cstt  for  our  Quote  Today! 

AES®  •  Om  32  YB$n  in  Afltsfesr  M$ 


USE 

YOUH 

CREOfT 

CARP 

H  and -held i 
IC-2A  2m  HT  (Chteoui) 
IC-2AT  2m/FTP  (Clm) 
IC'02AT/H*gti  Power,,. 
iC-O4AT440  (€lm&9f) 
1Cu2AT  2m  (Chsmsf) 


raj- 
Regular  SALE 
2S900  259'^ 
319  00  279*^ 
409.00  349" 
449  00  3S9" 
329.00  279« 


Extra  Battery! . , . 

BP  23  &O0fna/8.4V  •  NO  CHARGE 
with  purch.ase  of  IC-u2AT 


IC-2SA 
2fflMT 


IC'U4AT  AAdfCkmnf} 

IC'2SA  2m  HT 

(C2SAT  2mHT/TTP... 
IC-3SAT  220  HT/TTP 
IC-4SAT  440  HT/TTP 
IC-2GAT  2m  HT/HP 
»C46AT  440Mh2.  TTP 

IC  32AT  2m/440  HT 


369.00 

41900 
43900 

449.00 
449.00 
42900 
449.00 


199" 

369*^ 
389"^ 

399" 

399" 
379" 
399" 


629.00  549*- 


IC'12AT  Iw  12GHz  m  HT/HP  (Sptek^  473.00  349" 
IC-12GAT  Iw  12GH1  HT/batt/cgr/HP  529.00  469" 


,  V  «.  «  1 1  t 


Regular  SALE 

525.00  479" 

625,00  569" 

Regular 


Aircraft  bsnd  handhetds 
A-Z  5W  PEP  syntti.  aircraft  HT... 

A-20  Synth,  aircraft  HT  w/VOR 

Accessories  for  sH  exa^fH  micros 

BP  7  425mah/13.2V  Nicad  Pak  ■  use  60^35  79  00 

BP-8  800m3h/S.4V  Nicad  Pak  -  use  BC-35...  79.00 

BC-35  Drop  in  desk  charger  for  all  batteries  79.00 

BC'I6U  Wall  chareer  for  6P7/8P8., 21.25 

LC-ll  Vmyl  ca&e  lof  DIx  using  8P  3  .,,.,.,.„.  20.50 

LC44  Vmyl  case  lor  DU  using  8P'7/8 20.50 

LC-02AT  Leather  case  for  Dlx  modeJs  w/6P'7/8  54.50 
.^ccestoWe*  for  fC  and  tC-O  sertes         Refular 

BP-2  425mah/7.2V  Nod  Pah  ■  us€  BC35....  49  00 

BP-3  Extra  Sid.  250  mah/8.4V  Nicad  Pak  „.,  39  50 

BP-4  Alkaline  battery  case ,..,.  1600 

eP-5  425mah/10,8V  Njcad  Pak  ■  use  BC35  65.00 

CP-1  Cig  lighter  plug/cord  for  BP3  or  DIx....  13.65 

CP  LO  Battery  separation  cable  w/clip........  22.50 

DC-1  DC  operation  pak  for  standard  models  24.50 

MB-16D  Mobile  mtg  bkt  forall  HTs.. 25.99 

LC-2A!  Leather  case  for  standard  modds 54.50 

HII-9  Speaker  microphone .....,..,.  47.00 

HS'lO  Boom  mic!ophone/head$et 24.50 

KS-tOSA  VoK  unit  tot  HSiO  &  Deluxe  only  24.50 

HS'tOSB  Pn  uml  for  HSIO 24.50 

For  other  HT  Accessories  not  fisted  please  CALL 

Receivers  Regular  SALE 

R-71A  lOOkHz  to  301VI Hz  receiver $999,00  869*^ 

RC-IL  Intra  red  remote  controller....      70,99 

FL-32A  500  Hz  CW  [liter.... 

FL^63A  250HzCWhllertlsllF)..... 

FL-44A  SSB  filter  (2nd  iF) , 

EK-310  Voice  synthesizer....*..*,.... 
CR-64  High  stability  osctllator  xtal 
SP-3  External  ^peakot ^**.< 

CK*70(EX299)  12V  DC  option...... 

MB  12  Mobile  mount.......... 

R-7000  25MHz -2GHz  rcvr  fS^9— »  1199,00  999»* 
RC-12  Intra  red  remote  controller....      70.99 

EX-310  Voice  synthesizer. **     59,00 

TV-R7000  ATVunit. 139,00  129" 

AH  7000  Radiating  antenna..........     99.00 

R-9O00   100KHz-2GHz  allmodercvr  ...  545900  4699 


69.00 
59.00 

178,00  159" 
49,00 
59  00 
7900 
65.00 
12.99 
25.99 


HOURS  •  Mon.  thru  Fn.  9-5:30;  Sat  9-3 

WATS  lines  are  for  Quotas  &  Ordering  only, 

use  Regular  line  for  otfier  tr^fo  &  Service  dept. 


Order  Toll  Free:  1-800-558-0411 


I 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES®  BRANCH  STORES  


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


Inc. 


Phone  (414)  442-4200 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (21G)  5S5-738S 

Ohio  WATS  1-800-362-0290 

"ilLIf  1-800-321-3594 


ORLANDO.  Fla.  32803 

£21  Commonwealth  Ave. 

Phone (407) 894-3238 

Fta.  WATS  1-800-432-9424 

Ftondn  800-327-1917 


CLEARWATER.  Fla.  34625  LAS  VEGAS.  New.  89106 

1898  Drew  Street  1072  N.  Rancho  Drive 

Phone  (813)  461-4267  Phone  (702)  647-3114 

No  In-State  WATS  No  In-State  WATS 

No  Nationwide  WATS    Ka  1-800-634-S227 


ERICKSON  COMMUNICATIONS 

CHICAGO.  IL 

is  no  longer  affiliated  with 

AMATEUR  ELECTRONIC  SUPPIY 


Number  7  dn  your  Feedback  card 


Two  Meter  Mobile  Rig 

Turn  yourHT  into  a40W,  2m  mobile  rig. 


by  Mike  Gray  N8KDD 


The  F  rob  I  cm 

For  several  monlhs  I  had  been  using  my  2 
meter  HI  as  a  mobile  rig,  h  worked,  but  [ 
coiiiptained  trequenlly  about  the  low  RF 
power,  poor  audio  quality  in  a  mobile  envi- 
ronment, and  the  tiny  extension  mierophtjne. 
I  really  wanted  a  rugged  mobile  rig*  but  I 
couldn't  jusiity  the  expense. 

The  Answer 

My  solution  was  to  consiruet  a  **iTiGdule** 
consisting  of  an  RF  power  amplifier,  a  com- 
fortable microphone,  and  a  large  speaker. 
Construction  was  easy  and  the  cost  low.  I  was 
able  to  salvage  several  of  the  components. 

The  enelosure  is  an  extruded  aluminum 
box  with  removable  panels  and  circuit  board 
slots.  The  external  dimensions  are  6.5 L  x 
5.5W  X  2.5 D.  You  c^n  buy  a  similar  enclo- 
sure at  the  larger  electronic  supply  houses  or 
through  the  mail. 

I  simply  drilled  appropriately-sized  holes 
in  the  end  panel  for  the  connecttirs  and  perfo- 
rated the  top  panel  to  serve  as  a  speaker  grill. 

Amplirii^r  Assembly 

The  amplifier  is  a  kit  from  Ramsey  Elec- 
tronics. Pertbrmance  is  just  as  advertised, 
and  assembly  was  easy,  I  have  a  few  com- 
pkiintSt  however. 

The  instructions  arc  complete*  but  not 
clear.  The  text  is  partially  handwritten,  and  if 
you  follow  the  order  of  component  installa- 
tion* you  end  up  having  to  do  some  de solder- 
ing. It's  best  to  lit  the  pans  on  the  board  first, 
then  decide  on  the  ordcrof  assembly .  I  found 
that  the  kit  came  together  the  most  easily  in 
this  order: 

1 )  RF  transistor 

2)  Trimmer  capacitors 
3 1  Inductors  (coils) 
4)  Coaxial  cable 

I  also  bought  the  optiotial  RF^scnsed 
relay  kit,  which  includes  a  nice  pre* 
tinned  circuit  board.  The  relay  in  the  kit 
will  work,  but  I  decided  not  to  use  it 
because  it  appeared  to  be  too  fragile  for 
the  task.  The  terminals  wet%  loose  in 
the  base,  and  tt  was  difficutt  to  distin- 
guish one  contact  set  from  another.  I 
used  a  better  looking  (and  more  expen- 
sive) relay  obtained,  along  with  the  alu- 
minuni  enclosure^  from  Newark  Elec- 
tronics, 480)  N.  Ravens  wood  Ave., 
Chicago,  IL  60640-1084;  (312)^784- 
5KK).  The  relay  is  a  general  purpose 
type  made  by  Potter  Brum  Held. 

it  is  in^ponani  to  install  a  large  alu- 
minum heal  sink  on  the  amplifier  board 
and  attach  it  to  the  enclosure, 
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Speaker  and  Relay 

I  installed  a  3-inch  speaker  in  the  aluminum 
enclosure,  attaching  it  with  butyl  tape.  This 
installation  method  may  raise  a  few  eye- 
brows, but  it\s  really  a  very  good  way  to 
mount  a  speaker  to  an  irregular  surface.  Butyl 
tape  is  a  bead  of  very  sticky  rubber  compound 
used  to  install  windshields.  Most  glass  shops 
use  less  than  one  roll  per  job,  so  they  have 
many  partial  rolls  as  scrap.  A  whole  roll  costs 
about  five  dollars,  and  it  has  many  uses.  Cut 
butyl  tape  only  with  a  pair  of  diagonal  cutters. 
The  tape  will  stick  to  scissors,  and  you  can't 
tear  it  off. 

Peel  some  tape  off  the  roll  and  siiick  it 
around  the  perimeter  of  the  speaker.  Deter- 
mine placement  in  the  enclosure,  then  care- 
fully press  the  speaker  into  place.  Be  sure  you 
have  it  in  the  right  place  before  pressing — 
removal  is  difficult! 

The  relay  I  chose  has  4  contact  sets.  Only 
two  were  needed  for  the  RF,  so  I  used  the 
other  two  for  TX  RX  indicators.  I  used  two 
LEDs  bceau.se  I  had  them,  but  one  LED 
which  would  change  color  as  a  function  of 
polarity  would  be  neater, 

TheMfcrophiifie 

You'll  likely  pul!  a  mike  off  of  an  old  CB 
rig.  Most  CB  microphones  are  600-8(KJQ. 
Measure  the  resistance  of  an  unknown  mike 
with  an  ohmmeter.  The  PTT  switch  and  mi- 
crophone element  are  in  series,  and  the  cor- 
rect pins  can  he  determined  by  finding  the 
two  which  have  a  resistance  of  600-8000 
with  the  PTT  switch  depressed  for  take  it 
apart  and  lot>k  at  il),  Yaesu  HTs  have  an 
audio  input  impedance  of  2 200D,  Consult  the 


Parts  List 

1  power  amplifier  kit 

Ramsey  Electronics  PA^i 

1   RF  sensed  relay  kit 

Ramsey  Bectronics  TR-1 

1  atuminym  enclosure 

1   SO  speaker .  3-irtch 

RS  40-248 

1    mtcropl^one 

RS  21-1172 

1   S0239  bu  1  k  head  connector 

RS  278-201 

1  miniature  phone  plug 

RS  274-286 

1   submi mature  phone  plug 

RS  274-289 

1   chassis  mount  micfophone 

connector 

RS  274-002 

1   BNC  socket,  bulkhead  type 

RS  278-105 

2  coaxial  power  jacks 

RS  274-1563 

2  coaxiaJ  power  plugs 

RS  274-1569 

1   dual  color  LED 

1    1600Q  resistor 

V*  watf 

1    6200  resistor 

i^watt* 

1    BNC  patch  cable 

NPN 

1    18-tnchienglh  RG-53 

coaxial  cable 

RS  278-1326 

1    5-inch  length  of  RG^1 74 

coaxial  cable 

optional 

(RG-S8  will  work  just  finej 

'  Not  critical  Improvise,  if  rtecessaryf 

manufacturer  or  owner's  manual  for  the  input 
impedance  of  other  radios.  Then*  add  a  resis- 
tor between  the  radio  and  microphone*  equal 
to  the  difference  between  the  impedance  of 

the  microphone  and  the  impedance  of  the 
radio. 

[n  my  case,  I  had  to  install  a  1 ,6kn  resistor 
in  series  to  match  the  mdio*s  2.2kD  input 
impedance: 

Audio  input  impedance 

—  Microphone  impedance 

—  Resistor  value 
22O0O  -  600O  =  1 600O 

The  pin  assignments  arc  industry'  standard. 
Connect  the  pins  on  the  left  side  (as  viewed 
from  the  pin-end  of  the  cord  connector)  of  the    .. 
index  key  to  the  audio  input  ( see  Figu  re  1  >.      J 

I  then  removal  the  mike  connector,  speak- 
er, and  SO-239  connector  from  the  CB  radio, 
and  gav  c  the  rest  of  il  to  m\  nine-y earmold  son 
for  funher  disassembly.  If  you  have  to  buy  ■ 
these  componenLs,  they  shouldn't  cost  more 
than  20-25  doilars. 

Final  Assembly 

I  used  a  dry  cell  case  to  connect  the  radio  to 
a  12  volt  source  on  the  amplifier  hoard.  The 
case  is  easy  to  drill,  and  a  coaxial  power  jack 
fits  nicely  in  the  side.  I  used  the  same  size 
power  jack  for  both  the  dry  cell  case  and  the 
power  connector  on  the  enclosure,  so  I  could 
use  the  radio  on  tow  power  without  the  ampli- 
fier. 

I  have  3  different  types  of  cables  which 

provide  a  12  volt  source.  All  three  have  a 

coaxial  power  connector  on  one  eiKJ,  One 

cable  has  a  lighter  pi  tig,  another  has  alligator 

clips,  and  the  third  is  hard^wired  and 

rcmainsin  the  truck. 

I  have  more  than  one  HT*  so  I  decid- 
ed to  mount  one  semi -permanently .  us- 
ing double-adhesive  foam.  Though 
well-secured*  I  can  remove  it  easily  if  1 
have  to.  There  are  many  more  ways  to 
mount  the  radio,  such  as  with  hook- 
and-loop  fasteners,  or  even  attaching  a 
soft  case  to  the  enclosure  so  you  can  slip 
the  radio  in  and  out. 

I  now  have  a  reliable  40  watt  mobile 
radio  with  excellent  audio  and  a  tnicro- 
phone  that  won't  get  lost  or  inadver- 
tently keyed,  (I  later  added  a  simple 
switch  in  series  with  the  relay  coil  to 
provide  a  high/low  power  selection-) 
Using  some  salvaged  ci>mpi>nents.  the 
total  cost  was  $44.  Not  bad  at  all  for 
mobile  QRO  from  an  HT! 


You  mux  cofmui  Mike  Gray  N8KDD  at 

465  W.  Maple  Rd. .  Milford  Ml  48042. 
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Figure  /.  Schematic  for  the  HT  booster.  Cost  for  all  the  parts  is  less  than  $50! 


Photo  A.  N8KDD  s  mobile  station  setup.  The  Hi  is  the  Yaesu  23R. 


Photo  B,  fnside  the  40W  booster. 
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Poor  Boy  Satellite  Station 


Coat-hanger  hamsat  operation! 

by  Allan  J.  Fox  IV  N5LKJ 


r 


My  satellite  chasing  began 
about  a  year  ago,  when  Cad 
Koiila  WD5JRD,  my  neighbor, 
asked  me  to  attend  the  Houston 
COM-VENTION  ^87  with  him. 
There  I  met  Jack  Douglas 
KA5DNP  and  Andy  MacAliistcr 
WASZFB  who  were  giving  a  talk  on 
amateur  sateHites.  Jack  explained 
that  the  Russian  satellites  RS-10/1 1 
were  in  a  nearly  circular,  tow  earth 
orbit,  and  did  not  require  expensive 
equipment  or  elaborate  antennas  to 
operate. 

Although  I  am  only  a  neophyte 
sateliite  chaser,  I  have  the  satisfac- 
tion of  having  helped  several  hams 
become  avid  satcUite  enthusiasts  on 
a  limited  budget. 

Original  Ground  Plane 
Antenna  Station 

My  station  at  the  time  consisted 
of  a  25  Watt,  2  meter  all-mode 
transceiver  and  a  home-brewed 
ground  plane  antenna  in  the  attic, 
similar  to  one  men- 
tioned in  the  ARRL 
Hafidbook,  I  built  my 
antenna  in  about  fif- 
teen minutes  out  of 
five  coaE  hangers  and 
a  used  SO-239  chas- 
sis connector.  The  to- 
tal cost  was  less  than 
a  dollar. 

First,  T  cut  the 
hooks  off  the  five 
coat  hangers  and 
straightened  them 

out,  forming  five  straight  pieces  of  coated 
steel  wire.  To  allow  a  good  electrical  connec- 
tion^ I  put  one  end  of  each  wire  into  the  hot 
coals  in  our  fireplace  to  burn  the  paini  off. 

The  next  step  was  to  solder  the  bare  end 
of  one  of  these  wires  into  the  center  conductor 
of  an  SO-239  chassis  connector  to  form  a 
vertical  radiator.  Then,  with  the  aid  of 
needle-nose  pliers,  I  bent  a  loop  in  the  bare 
end  of  the  other  four  wires.  This  allowed 
me  to  attach  them  to  the  mounting  holes  in 
the  SO-239  with  four  §6-32  W  machine 
screws  and  nuts.  These  wires  were  then 
bent  down  at  a  45  degree  angle  to  serve  as 
radials. 

At  this  point  all  that  remained  was  to  cut 
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Two-meter  home-brew  ground  plane  antenna. 


Frequencies  of  RS-1 0/1 1 , 

Mode  A 

Transponder  RS-10 

Downlink  (MHz) 

uplink  {MHz) 

Beacon 

29.357 

Transponder  bandpass 

29.360-.400 
Transponder  RS^1 1 

14S.S60-.900 

Downiintk 

Uplink 

Beacon 

29.407 

Transponder  bandpass 

29.410^.450 

1 45.91 0-.950 

all  the  wires  to  the  proper  length.  With  a  tape, 
I  measured  each  radial  20-3/16  inches  and 
cut  them.  Then  I  measured  the  vertical 
radiator  19-5/16  inches  and  cut  it.  Since 
I  intended  to  hang  this  antenna  in  the  attic,  I 
had  to  cut  an  extra  Vi  inch  from  the  vertical 
and  install  a  ring  lug  to  use  as  a  hanger. 
However,  yoti  could  just  as  easily  bend  an 
eye  in  it. 

Now,  it  was  time  to  connect  the  feed  line 
and  check  the  standing  wave  ratio  (SWR), 
Without  any  adjustments,  the  SWR  stayed 
below  2:  i  throughout  the  band. 

Total  investment  in  this  antenna  was  less 
than  $1.00  and  about  fifteen  minutes  con- 
struction time. 


Now  for  tlie  Downlink 

According  to  Jack  and  Andy's 
presentation,  my  station  contained 
half  the  requirements  to  work  RS- 
lO/U— the  uplink  on  Mode  A. 
Since  Mode  A  is  2  meters  upper 
sideband,  or  CW  uplink,  with  a  10 
meter  downlink,  all  I  needed  was  a 
10  meter  receiver  and  antenna, 

I  bought  an  old  Swan  350B 
transceiver  for  $50.  All  I  needed 
was  a  iO  meter  antenna  to  get  on 
RS-10/ 11! 

While  searching  the  garage  for 
antenna  materials,  I  found  an  old 
piece  of  12/2  type  NM  wire,  more 
commonly  called  Romex.  I 
stripped  the  Romex  to  bare  copper, 
and  attached  it  to  shon  pieces  of 
PVC  pipe  used  as  insulators.  After 
making  a  simple  10  meter  dipoie 
antenna,  I  stretched  it  in  the  attic 
and  connected  it  to  the  Swan,  My 
Poor  Boy  Satellite  Station  was  al- 
most ready  to  go  on  the  air! 

Fiftding  and 
Working  the  Birds 

There  are  several 
ways  to  do  this.  The 
first  and  easiest  is  to 
ask  an  avid  satellite 
enthusiast  when  and 
where  the  next  good 
orbit  for  your  QTH 
will  be.  Another 
method  is  to  use  a 
computer  with  the 
appropriate  soft- 
ware. (See  tht;  May  *89  issue  of  75  for  com- 
parisons of  different  tracking  programs.)  We 
didn*t  have  a  computer  in  our  household,  but 
we  did  have  a  calculator.  Therefore,  my 
method  w^as  to  tune  in  the  beacon  frequency 
and  wail  until  I  heard  it.  This  can  be  tedious, 
but  I  have  done  it  several  times. 

First,  tune  in  29.357  MHz  for  the  RS-10 
beacon,  and  wait  until  you  hear  the  beacon 
transmitting  a  series  of  dots  and  dashes.  This 
indicates  that  the  satellite  is  in  your  '* win- 
dow "—that  is,  your  range.  You  need  to  work 
fast  because  with  the  optimum  pass  (direct 
overhead  pass)  you  will  have  oniy  20  minutes 
with  the  bird.  Note  the  time  and  tune  through 
the  downlink  band,  29.360-29.400  MHz, 
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by  Larry  R.  Antonuk  WB9RRT 


Breadblox 
Breadboarding  System 

Experimenters,  take  note! 


Elenco  Electronics 

1 50  West  Carpenter  Avenue 

Wheeling  IL  60090 

(312)541--3800 

Pric^  Class:  $19-$29  pef  unit 
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r/?e  comptete  six^tox  Bwadbtox  system— a  circuit  expeiimenter's  paradise! 


It's  probably  been  quite  a  while  since  any- 
one '"breadboarded"  up  a  circuit  on  an  ac- 
tual breadboard,  but  the  name  ^s  still  with  us. 
Since  that  time,  experimenters  have  tried 
spnng-loaded  clips,  styrofoam  blocks,  you 
name  it— anything  to  make  it  easier  to  test 
circuit  ideas,  The  current  state-oRhe-hobby  is 
represented  by  the  white  rectangular  "proto 
boards/'  those  interconnected  wonders  that 
eagerfy  accept  DIP  ICS-  These  boards  even 
come  in  desktop  enclosures,  complete  with 
power  supplies,  function  generators,  and  sev* 
eral-hundred-dollar  price  tags.  Prebuilt  bread- 
board working  stations  are  great,  provided 
you  have  the  cash  and  the  room  to  store  them 
in.  But  what  about  the  guy  who  doesn't  have 
space  in  the  apartment  to  set  up  a  work- 
bench? Or  the  tow-budget  hobbyist?  Is  he 
sttick  with  his  flea  market  function  generator 
and  "proto  board,"  taped  to  the  kitchen  table? 

Every  once  in  a  whtle«  someone  comes 
along  with  a  blend  of  existing  ideas  that  solves 
several  different  problems  at  once.  The  engi- 
neers at  Elenco  Etecuonics  have  done  just 
that.  They've  taken  the  plain  old  "proto 
tK>ard**  and  spun  rt  together  with  some  space 
age  surface-mount  technology.  The  result  rs  a 
series  of  "Fynction  Blox"  that  snap  onto  their 
regular  ''proto  boards." 

The  benefits  are  many.  The  Breadblox  sys- 
tem is  small — four  different  Function  Blox  and 
two  Bread  Biox  {proto  boards)  will  collapse 
into  the  same  space  as  a  small  paperback 
book.  Breadblox  all  interlock,  making  for  an 


integrated,  easy  to  move  system  (an  important 
point  for  apartment  dwetlers).  They're  inex- 
pensive, but  provide  quality  performance.  Un- 
like complete  breadboarding  systems,  Bread* 
btox  can  be  purchased  one  piece  at  a  time.  If 
you  already  have  3  logie  probe  there's  no 
need  to  pay  for  another— j^st  buy  what  you 
need. 


''Having  this 

much  capability  at 

your  fingertips  makes 

breadboarding  fun 

again/' 

The  Btox 

There  are  six  different  Function  Blox.  identi- 
cal in  form  and  color  to  a  standard  proto  board. 
The  system  is  powered  by  a  small  Power  Blox. 
This  snaps  to  the  other  Blox,  and  provides  +  5, 
-5.  and  + 1 2  volts  for  design  use  and  to  power 
the  other  modules.  (The  pov/er  is  actually  pro- 
duced by  a  plug-in  wall  transformer,  connect- 
ed by  a  cable.) 

Resistor  and  capacitor  decade  boxes  are 
also  available.  Twenty  resistance  values  from 
47Q  to  1  megohm  are  available,  along  with  a 
100k  pot.  The  Capacitor  Blox  provides  20 


caps  from  47pF  to  TO  tiF.  Unlike  the  standard 

decade  box  configuration,  these  units  have 
more  than  one  output.  The  Resistor  Blox  has 
an  output  for  the  low  values,  one  for  the  high 
values,  and  one  for  the  pot.  The  Capacitor 
BloK  has  a  high  and  low  output,  and  a  1  pF  and 
10  pF  fixed  output.  This  means  that  you  can 
actually  use  four  caps  at  once  from  one 
decade  Bk>x, 

As  far  as  active  devices  go ,  the  Digital  Ck>ck 
Blox  provides  a  system  dock  function.  Output 
frequencies  from  1  Hz  to  50  MHz  are  avail- 
able.  In  addition,  you  can  lock  the  untt  to  an 
external  crystal  of  your  choice.  The  Function 
Generator  Blox  produces  sine  and  square 
waves  from  0*1  Hz  to  1  MHz.  and  can  t>e 
frequency  or  amplitude  modulated.  And,  if  you 
don't  have  your  own  logic  prot>e.  the  Logic 
Probe  Blox  consists  of  a  1 .5  MHz  k^gic  probe, 
and  four  LEO  logic  level  indicators. 

The  Elenco  Electronics  Breadblox  system 
is  a  low-cost,  high-quality,  well-designed 
product.  Having  this  much  capability  at  your 
fingertips  makes  breadboarding  fun  again. 
And  who  knows,  maybe  in  fifty  years  we'll  alt 
tje^bloxing"  up  our  circuits! 


tarry  Antonuk  W&9RRT  has  written  nunmr- 
ous  reviews  on  test  equipment  and  etecUonlcs 
books  for  73  Magazine.  He  currently  works  as 
a  project  manager  for  a  iand  mobile  service 
shop  in  Keene  NH,  Contact  hfm  at  29  Forrest 
Dr.  P.O.  Box  452,  Martborough  NH  03455. 
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73  Book  Review 


by  Andy  MacAUister  WAS7JB 


Communications 
Satellites 

A  Monitor's  Guide 


Communications  Saieliiics— A  Monitor's  Guide 

by  Larry  V'ju  Horn 

Third  Edition,  1987 

Grove  Enterprises 

POBox98 

Brasslown  NC  28902 

Where  can  you  find  more  satelltte  data? 
Righl  in  Larry  Van  Horn's  third  edition  of 
Ccmmiunivatloas  SaitdUes,  Within  the  large  paper- 
backus  255  pages.  Larry  covers  virtuaJly  every 
type  of  space  communications  from  bamsats  lo  the 
Soviet  manned^^pace  program.  Detailed  in  forma- 
tion on  any  satellite,  whether  ii*j^  historical  infor- 
mation on  Telsiar  I  or  cumeni  miUtar}-  FleeLsatcom 
fnsqucncy  data,  is  right  here.  For  thoi^^e  nine  items 
thai  may  have  slipped  by  the  author,  there  are 
dozens  of  references  included  in  the  appendi?^. 

Complete  Coverage 

Even  if  you're  familiar  with  smell  iic  monitoring, 
don't  pass  up  the  first  chapter.  The  mater ta I  may 
surprise  you  willi  its  complete  explanation  of  satel- 
lite monitoring  needs.  Although  it's  written  so  the 
newcomer  won't  get  losl^  it  also  presents  informa- 
tion everyone  needs  for  successful  listening.  Re- 
ceivers, antennas,  and  accessories  are  examined 
for  modcji  from  CW  to  TV*  and  for  frequencies 
from  the  low  MHz  through  the  high  GHz. 

Of  particular  interest  to  hams  is  the  section  on 
the  amateur  satellite  program.  There  is  remark- 
ably accurate  and  complete  historical  coverage 
from  the  birth  of  OSCAR  1  (Orbiting  Satellite 
Carrying  Amateur  Radio)  to  the  frequency  charts 
of  AMSAT  OSCAR  13.  Since  the  bi^^k^s  publica- 
tion date  two  years  ago.  a  few  AMSAT  nets  have 
changed,  but  the  20  meter  net  h  a  constant  source 
of  up-to-date  haittsat  news  every  Sunday  at  I90D 
UTC  on  14.282  MHz. 

Spsice  \ fissions  V\^ll-]Jocurnented 

The  ham-in*space  activities  of  Owen  Ganiott 
W5LFL  and  Tony  England  W0ORE  arc  well- 
documented.  The  sometimes  forgotten  misa^ion  of 
DF0SL  on  the  Challenger  shuttle  h  explained  tn 
detaJL  along  with  little-known  facts  about  the  ob- 
scure Russian  ISKRA  hantsats. 

I  found  my ^If  enthralled  with  the  eiiapters  de- 
scribing weather  j^lelliies  and  domestic  TV  satei- 
tites.  The  abuinlant  use  ut  photon  and  figures  makes 
a  dnimatic  presentation.  The  equipment  require- 
ments listing  for  weather  and  TV  satellite  monitor- 
ing is  &ketchy«  but  satellite  frequencies  and  trans- 
mission format  listings  are  quite  complete. 

Material  covering  the  mi^inned  space  programs  of 
the  US  and  the  Soviet  Union  is  exciting,  aitd  in- 
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spires  an  urgent  de.sirc  lo  listen  in.  While  the  Soviet 
Mir  space  station  activities  on  145.55  MHz  are  too 
recent  for  coverage  in  the  book,  many  of  the  fre- 
quencies used  for  normal  communications  to 
ground  stations  with  official  mission  operations  arc 
listed  and  their  purposes  explained. 

Intercepting  the  Military 

The  lure  of  catching  transmissions  from  US 
military  satellites  is  satisfied  by  the  lists  of  frequen^ 
cies  used  by  the  various  branches  of  the  armed 
services  for  both  communications  and  remote  de- 
tection satellites.  A  Yaesu  FRG-9600or  an  ICOM 
IC-7000  covers  the  UHF  bands. 

InfoTination  on  the  Soviet  unmanned  satellites  is 
hard  to  find.  In  one  chapter,  the  author  ha^  com- 
piled enough  historical  data  mixed  with  pertionai 
observations  to  help  the  enthusiast  to  ferret  out 
Russian  signals  from  space  and  identify  them. 
Many  of  the  frequencies  used  by  the  Soviets  are 
available  on  reasonably  priced  VHF  receivers, 
Geoffrey  Perry,  of  the  now^famous  satellite 
sleuthing  Kettertng  Group  in  England,  has  spent 
over  three  dec^ides  pursumg  Soviet  and  Eastern 
Bloc  satellites. 

Hh  infltience  is  apf^ient  rn  this  section  of  the 
book.  The  satellite  histor\  and  compelling  volume 
of  satellite  data  overshadow  the  somewhat  disorga- 
nized presentation  of  some  chapters  and  the  rather 
curious  typesetting  flaws.  After  the  first  reading, 
the  book  becomes  an  invaluable  reference. 

With  frequency  lists  that  go  from  low  HF  to 
^Hight/*  jtist  paging  through  the  appendix  is  capti- 
vating, Christmas  is  coming.  Put  this  book  on  your 
list,  or  t)etter  yet.  buy  it  now  and  tell  Santa  about 
some  new  rigs  and  antennas 


while  listening  for  QSOs.  Catlsigns  of  bird 
usei^  will  usually  give  you  an  idea  whether 
the  satellite's  orbit  is  tracking  from  north  to 
south  or  from  south  to  north.  Each  orbit  pro- 
gresses 26.4  degrees  west  of  the  preceding 
orbit.  Also,  each  orbit  takes  105  minutes. 

Now  tune  the  radic^  to  145,870  MHz  CW 
uplink  and  29,380  MHz  downlink*  and  put  on 
a  head^t.  Since  satellite  operation  is  full 
duplex,  wearing  a  headset  is  a  good  practice. 
Feedback  can  be  unbearable  without  one. 

Second,  transmit  your  callsign.  and  then 
send  a  siring  of  dots  on  CW— just  long 
enough  to  find  your  signal.  Adjust  the  down- 
link frequency  for  the  best  copy.  Keep  the 
string  of  dits  as  short  as  possible  so  that,  if 
you  discover  your  downlink  is  on  top  of  a 
QSO,  ymi  QRM  that  QSO  for  no  longer  than 
absolutely  necessary .  Adjust  your  uplink  fre- 
quency up  or  down,  following  with  the  down- 
link tuning  tn  step  until  you  find  a  clear  down- 
link channel.  Now  you  are  ti:ady  to  call  CQ 
and  stand  by  for  your  first  satellite  QSO.  If 
you  want  to  operate  phone,  be  sure  to  change 
to  the  USB  mode. 

Doppler  shift  is  minimaK  but  noticeable, 
on  Mode  A.  You  will  hear  sotnc  frequency 
shift  of  your  signaL  and  you'll  have  to  com- 
pensate your  downlitik  frequency  slightly .  A 
linle  practice^  and  youTl  be  accurately  guess- 
ing the  location  of  the  downlink  signal, 

Siinijnan' 

RS-10/1 1  are  low-orbit  satellites  (only  600 
miles  up)— one  of  the  reasons  why  you  can 
work  them  with  a  simple  setup.  On  one  occa- 
sion my  Swan  was  in  for  repair,  and  while  a 
friend  was  tuning  it,  we  copied  a  QSO  on 
RS- 1 1 .  The  Swan  was  connected  only  to  a 
dead-end  piece  of  RG-S8  coax  in  his  attic  with 
no  antenna.  Although  a  preamp  helps  for  RS 
operation,  you  usually  don't  need  it. 

These  satellites  do  have  some  drawbacks. 
Since  they  are  in  a  low  orbit  above  the  earth, 
the  optimum  pass  gives  you  only  20  minutes 
of  access  to  the  bird.  Definitely  not  much 
lime  for  ragchewing!  I  have  made,  however^ 
as  many  as  four  contacts  on  a  pass.  Also  due 
lo  the  low  orbit,  the  satellite  '^footprint''— 
the  area  on  Earth  from  which  hamsaiters  can 
access  the  bird  at  a  given  point  in  the  orbit- 
has  a  radius  of  only  1500  miles.  Even  with 
dial,  however,  you  can  work  most  stateside 
hams  to  get  WAS  (Worked  All  States)  via 
these  birds  from  my  QTH  near  Houston* 
Te?Las,  and  trom  other  mid-western  states. 

RS-10/1 1  have  several  modes  of  operation 
other  than  Mode  A*  such  as  Mode  K,  Mode 
T.  combination  Modes  KA  and  KT,  and  the 
ROBOT  (or  QSO  machine).  However,  I  have 
no  experience  with  these.  Remember,  the 
control  on  license-class  requirements  is  the 
uplink  frequency!  This  makes  it  possible  for 
even  a  Novice  to  operate  CW  when  RS-IO  is 
in  either  Mode  K  or  Mode  T. 

Good  luck!  And  don't  laugh  at  my  poor  boy 
operation.  At  10162  on  25  November  1988, 
with  only  25  Watts  into  the  coat  hangers,  I 
made  contact  and  had  a  QSO  with  Musa  Man- 
arov  U2MIR  on  145  550  MHz  FM  direct, 
while  he  was  on  board  the  Russian  Space 
Station  Mir.  Sec  you  on  RS- 10/ 1 1 ! 
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For  the  best  buys  in  town 
21 2-925-7000 

Los  Preclos  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


calt:  ^ 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK 

Saturday  &  Sunday  10  to  5  PM. 

MondayFnday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry  s  for  the  best  buys  in  town. 


ONV  Safety 
belts-in  stock 


•  4 


Santa  Kitty  says. 
Seasons  Greetings  To  AM" 


ICOM 

H>R71A,  751  A.  781.  2B^n  38A,  4aA.  MICfo2/4. 
R'7O0O.  IC'765.  IC-375A,  275A/H,  3210A, 
475A/H.  735.  IC'90l ,  fC'£28H.  1C725.  IC-2400A 


FT-767GX,  FT.757GXII,  FT-747GX, 
FRG-SaOO,  FT-736R,  FRG-9600,  FT*1020, 
FT-4700RH,  FT212/712RH,  FT-470 


KENWOOD 


ANTENHAS 

H^stter  KLM  MFTZ,  Mos*fy, 

Urban.  WODUBLOX.  TO^JNA, 
BLiti^rnui.Multi-Barbd 


TS440S/AT.  R-SODO,  R-MOO,  TS*940  S/AT. 
TM  231  A/431  A.  TM-^S^tSA/SdA/^OA.  TIV751A. 
Kenwood  Service  Bepatr.  Tfyi-TSlA,  TS-?n/ 
811  A.  TM3530A.  TH205AT.  TH21SA.  TM-63!A 
TM-33IA.  TS140S.  TSaaOS.  RZ  t  TS-7S0A, 
TS9S0SD 

Budwig  ANT.  Products 

N£i-TECH  DVK-1M  Dfgrial  Votee  KtfV 

Media  MHeniors— 
Amateur  Radio  Course 

VoCom/Mirage/AUnco 
Tokyo  Hy-Power/TE  SYSTEMS 
Amplifiers  &  5/8KHTGain 
Antennas  IN  STOCK 


YAESU 

FT-23f73/33 

FT41t^11 

FTC-1903/1123 

FTM'200^7t»6 

AMPUFIEE^S 

STOCKED. 

RF  Concepts 

TESy&iems 


ICOM 

IC2AT/12AT 

ICOSAT^eAT 

IC2/4GAT 

IC^A2AJ16 


LifMjmobile  HT's 
ICOM:  U16.  His,  V100.  U4O0 
MAXON,  MOTOROLA. 
VAESU  FTH  ^305/^007 
UHIDEU.  Hf  GENCV.  lONG, 

wARiMe  coi^  ic,  wae,  utqo 

AVIATION  IDOW  ASD  H  T  ,  TAU 


nil 

its 

Ml 
Mi 


I  ART  PATCH 

CES-Simpl©)(  Auidpaich  SIO-SA  WUl  Patch 
FM  Transceivef  To  Your  T^ephon^  Great  For 
Teleptkone  Calls  Ffom  Moteke  To  Base  Stmpte 
ToUso  5tOSA/SOt-50 


IC-32AT 


Motorola 
RadiuiP'iOO 

ALINCO 
DJ-500T,  DR-110T 


rvtfcwn  r-^irrti 


■»H^M 


PRIVATE  PATCH  V.  Duplex  SOOO 

TUNERS  STOCKED: 
NYE  M8V-A  3  Killowatt  Tuner 


M[ 
M| 

Mi 

3^ 


Tlt-ZSAT 


MICROLOG'ART  1 .  Air  Disk, 
SWL,  Morse  Coach 


Cortiputer  Interfaces 
Stocked:  MFJ-12708, 
MFJ-1274,  MFJ-t224.  AEA 
PK-88,MFJ-1278.  PK'a32 
W/FAX 


FREQUENCY 
COUNTERS: 


COMMERCIAL 

REPEArlRS 

STOCKEO. 
WWTEFQR 

Quatm 


Mf 

Mi 
Mr 
Mi 


Kantranlcft 
KAM.KPCH. 
KPC  2400.  KPC IV. 

KAM  ^«*«5 


Covercraft,  Coax  sea  I  Stactcea 


SHORTWAVE  RECEIVERS 
STOCKEO 


Professionil 
Soldering 

Station 

48  Watts 

$79 


urmoN 

KW  HP  Mobib 
Amplifier 
Stocked 


AR  900  HdTKJ  N«^  Scanner  100 
ch  Covcfs  27^54,  lOa-174, 
406^512,  S0O-950liHr 


MOTOROLA  AUTHORIZED  DEALER 
KACHtHA  COMMUNICATIONS  DEALER 

AUTHORIZED 


.a 


#''A 


c. 


TenTec 

Tuner  238 


Alpha  Delta 
Products 
Stocked 


AEA  144  MHz 
AEA  22D  MHz 

AEA  44€  MHz 

ANTENNAS 


EIMAC 

3500Z 

572B,  6JS6C 

12BY7A  St 
6146B 

BIRD 

Wattmeters  & 

Elerr^ents 

in  Stock 


DEALER 

DIGITAL  FREQUEPtCY  COUNTERS 
OPTOELECTRONICS  model  ISOO  H/A,  0-1300MH2 

Long-ran^  Wifeless 
Telephor^  for  export  m  stock 


BENCHER  PADDLES. 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable.  Int'l  Wire 

OPTO  KEYERS  STOCKED 


Radios  for  Business, 
Gov'ts  2-way,  etc. 
Stocked  &  serviced^ 
call  for  great  prices! 


COUETAHTBilAS 
SIDCMS) 


HEIL 

EQUIPMENT 
IN  STOCK 


SANGEAN  PorUble  Stioftwave  Radios 


and 


Hy-Gam  Towels 
a  Anmnnas. 

Ro^cl^'sw]l^ba 
shipped  direct 
you  FREE  of 
shipping  cosi. 


^       F^ 


New  TEN'TEC 
Corsair  fl.  PARAGON 
OMNIV 


HX  Towers.  Antennas, 

Mdi>il«  Radio  mounts 

stQc^<ed.CalL 


AMERITRON  AUTHORIZED  DEALER 


S      MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.  512  BROADWAY,  NEW  YORK  CITY,  NY  100 12  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.)    J* 


N0W  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


'*Aqui  S«  Habia  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday- Ff  (day  9  AM   to  6  30  P  M         Thursday  to  fl  P.M 
Saturday  &  Sunday  10  AM   iq  5  PM  {Free  Panning) 

IRT/LEX-""Spring  Sl  Station".  Subways:  BMT- 
'^Prince  St.  Station".  IND- "F"  Traln-Bwy  Station" 
Bus;  Broadway  ^6  lo  Spring  St.  Palh-9lh  St i6th  Ave. 
Station. 


COMMERCIAL  RADIOS 
STOCKED;  tCOM,  Motoro- 
la, MAXOtSF.  Standard. 
Ya«su-  We  serve  mgnict- 
fmiities.  tHiSfnesses.  Civit 
Defense,  mc  Portables, 
mobiles,  bases,  re- 
peamrs... 


ALL 
SALES 
FINAL 


We  Stock;  AEA,  ARRL,  Alinco.  Ameco,  Ameritmn,  Antenna  Specialists^ 
Astatic.  Astron.  B&K.  B^W,  Bencher.  Bird.  BunemuL  CDE.  CES.  Cushcraft, 
Oaiwat Eirnac,  Henry,  Heil,  HusHer,  Hy*Gain,  Icom.  KLM.  Kantromcs,  La r sen, 
MJF.  J.W-  MiUer.  Mirage,  Nye.  Palomar,  RF  Products,  Saxton.  Shure. 
Tempo,  Ten -Tec.  TUBES.  Yaesy,  Vibroplex.  Duplexers.  Repeaters,  Scan- 
ners ^  Fladio  Publications,  Uniden,  Kenwood t  Maj^on,  RFC, 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALfP  INQUIRES  WVITED    PHONE  tN  YOUR  ORDER  &  BE  REIMBURSED 
COIMMEnCiAL  AADIOS  fttock^d  A  ••rvtcvd  on  f»rttmls««. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  5hlpp#d  lmm#di«t#ly.  TEL£X  1 2'7fi70 

FAX:  212-925-7001 
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CtRCLE  41  OM  RCAD£^  SEnVtCECARD 
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ASTRON 

con  pan  AT  ION 


9  Autry 

Irvine,  CA  9271  a 

[714)458-7277 


mSfDEVlEW-RS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HifiH  QUALITY  •  HUGGED  •  RELIAILE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRCWICAaV  REGULATED 

•  R)LD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  curreni  &  conlinuoos  shorted  outpul 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  aH  Models 
iXCipin£-3A.AS-4A.  RS-5A. 

•  MAIFilAIN  REGULATION  &  LOW  RIPPLE  al  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  hflADE  JN  US. A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.B  VDC  ±  aOSvoltS 
(Inlerraliy  Adjustable:  11-15  VDC) 

•  FiiPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  fine) 

•  All!  ifiililti  vlth  2Z0  VAC  lijpit  f iNlll 


MODEL  RS-50A 


MODEL  VS-50M 


I 


RM 


ig"  X  5V4  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 

RM-12A 
RM-35A 
RM<50A 

Separate  Volt  atid  Ajnp  Meters 

RM>1?M 

RM-35M 

RM'50M 


Continuoii 
Diity  lArnp&l 

S 

25 

37 

9 
25 

37 


its- 

jAmpsI 
U 
35 
SO 

12 
35 
50 


m%  |iN| 

MxW  X  D 

5V*  X  19  X  8'/4 
5V*  X  19  X  12^ 
5^  X  19  X  Wk 

%y\  X 19  X  8'^j 
m  X 19  X  \m 
sv-i  X  19  X  ^2'k 


Shippfni 
Wt.  (lbs.) 

16 

38 

50 

Ifi 
30 

50 


RS-A  SERIES 


MODEL  RS-7A 


MOOEL 

FS-3A 
RS^A 
i^5A 
RS-7A 
BS'7B 
RS-10A 

fiSn12A 

RS-t28 
RS-20A 
RS-35A 
ftS-50A 


ContlnooifS 
Dilf  (Anpi) 

3 
4 
S 

5 

7.5 
9 
9 
16 
25 
37 


IGS- 
(AKfl) 
3 
4 
5 
? 
7 
10 
12 
12 
20 
35 
50 


SIzi 
«  X  W  X  D 

3  X  4^  X  5^ 
3%  X  6^  X  9 

3\4  X  i%  X  Vk 

3^  X  6^^  X  9 

A  X  7'k  X  10^ 

4  X  Vh  X  lOVi 
4^^^  X  8  X  9 

4  X  7^4  X  \m 
5  X  9  X  10'.^ 
5  X  11  X  11 

6x13^  X  11 


Siipplil 

Wt.  [tit  I 
4 

s 

7 
9 

to 

It 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchat]le  volt  and  Amp  metffi' 

RS-IZM 

Separate  vo}t  and  Amp  meters 

RS'20M 

RS^35M 

RS-50M 


CoiitiniDBS 
Ditf  lAmg^s) 

9 

16 
25 

37 


fCS" 

(Amps) 

12 

20 
35 

50 


N  X  W  xD 
4<^  X  6  X  9 

5  X  9  X  10^ 
5x11  X  It 

6  X  T3%  X  11 


Shipplnti 
Wi.  Ilbs.l 

13 

16 
27 
46 


VS--M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Metsrs  *  Output  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustable  from  1 .5  amps 
to  Full  Load 


MODEL 

VS-IZM 
VS-20M 
VS-35M 
VS-50M 


Ctitiiiiit 

Dity  [lmf%\ 

#t3JVDC  @10VDC  ^5V0C 

9              5  2 

18              9  4 

25            15  7 

37            22  10 


MODEL  VS  35M 


Variable  racKmoimt  power  supplies 
VRM-35M  25  15 

VIW-&OM  37  22 


7 

to 


les' 

@13JV 
12 
20 
35 
50 


3& 
50 


Sill  \m\ 

H  X  W  X  D 

4>i  X  6  X  9 

5  K  9  X  lOH 

5x11  X  11 

6x  133AX  11 


5%  X  19  X  I2'j 
5%  X  19  X  12"^ 


Slipplil 

Wl.(lll) 

13 

20 
29 

46 


38 
50 


RS-S  SERIES 


BuiEt  in  $p«aker 

MODEL 

RS'7S 

FS^IOS 

R&^12S 

RS^20S 


Conllnuous 
Duty  lAmps) 

5 
7.5 

9 

16 


tC8" 

Aapt 
7 
10 

12 

m 


m%  (IN) 

H  X  W  X  0 

4  X  7^  X  W* 

4  X  7%  X  %^h 

4\^  X  8  X  9 

5  X  9  X  10'^ 


Shipping 
Wt.  (llt.l 

10 

12 

13 

18 


MODEL  RS-12S 


'ICS— in tef mitten f  Communication  Service  (50%  Doty  Cycle  5m*n-  on  5  min.  off) 


CIRCLE  IS  ON  DEADER  SERVICE  CARD 


Humbei'  10  on  your  Feedback  card 


73  Review 


by  Michael  Jay  Geier  KBl  UM 


The  ICOM  IC-2SAT 


JCOM  Amenca.  (nc. 

2380-116mAve.  N.E. 
Bellevue  WA  98004 
Tel.  (206)  454-7619 

Price  Class:  $440 


One  of  the  world's  smallest  full-featured  HTs. 


Can  a  walkle  ever  be  too  smalF?  Not  as  far 
as  this  op  is  concerned.  The  snrTaller  the 
better!  So  t  was  especially  excited  to  get  to  try 
out  a  littte  beauty,  the  new  ICOM  tC-2SAT. 

The  operative  word  here  is  "wow."  The  pic- 
tures in  the  ads  don't  do  justice  to  the  com- 
pactness of  this  thing.  At  first  gfance,  it  looks 
like  a  toy.  H  doesn't  feel  like  one<  thougti.  The 
front  is  firm  plastic,  and  the  back  is  metal  and 
serves  as  the  heatsink  for  the  RF  output  stage 
(as  with  most  new  rigs).  The  radio  is  very  solid 
and,  at  about  10  ounces  (!)« ft  seems  hefty  for 
its  SiZB.  ft  is  somewhat  thicker  than  most  smalf 
rigs,  and  has  a  contoured,  sculpted  shape, 
resulting  in  an  unusual,  but  attractive,  appear- 
ance. It  fits  beautifully  in  your  hand,  JCOM  has 
pafd  great  attention  to  the  cabinet  design,  and 
it  shows,  the  fit  and  finish  being  the  best  I  have 
yet  seen  in  a  mini-rig. 

After  *'wow/*  your  next  thought  may  be, 
"Where's  the  battery?"  Indeed,  there  is  no 
battery  included  in  the  shippmg  box.  This  ra* 
dio  has  an  INTERNAL  battery.  Yep,  this  tiny 
HT  is  totally  self-contained!  It  has  only  a  300 
mA-hour  capacity,  though,  so  ICOM  wisely 
offers  optional  batteries,  in  various  voltages 
and  current  ca  pad  ties,  which  snap  on  the  t>ot* 
tom  of  the  rig  in  the  convenitonaf  manner. 

Good  Looking  with  Nice  Touches 

The  supplied  rubber  duck  is  thin,  flexible, 
and  somewhat  longer  than  most  provided  with 
today's  small  rr^.  In  fact,  it  is  slrghtly  longer 
than  the  entire  radio.  No  doubt,  il  has  a  bit 
more  gain  (perhaps  less  loss  Is  a  better  de- 
scription) than  the  * 'stubby"  ducks  usually 
employed,  and  that's  important  here  because 
the  rig  is  rated  at  only  1  ^/z  watts  output  on  high 
power  with  the  internal  battery.  The  package 
includes  a  belt  clip  (though  1  can't  imagine 
wanting  to  put  such  a  small  rig  anywhere  but 
in  a  pocket),  a  wrist  straps  wall  charger,  and  a 
fairly  well-written  manual  with  a  full  schemat* 
ic.  Afso  included  fs  a  crib  sheet,  a  very  handy 
item  with  a  rig  this  complex.  Various  options, 
from  the  batteries  to  speaker-mikes  and  carry- 
ing cases,  are  available. 

The  top  of  the  radio  has  the  antenna  con- 
nector, squelch,  votume,  and  "dial"  knobs. 
Also  located  on  top  are  the  DC  input,  mike, 
and  earphone  jacks.  The  DC  jack  permits  di- 
rect operation  up  to  16  volts  (meaning  you  can 
piug  it  into  your  car  cigarette  lighter  or  a  DC 
power  supply)  and  internal  battery  charging. 

On  tfie  rig's  left  side  are  round,  rubberized 
PTT  and  FUNCTION  buttons^  which  have  an  es- 
pecially nice  feel  The  light  button,  which  is 
also  used  for  a  few  seldom-performed  pro- 
gramming operations,  is  on  the  right  side.  The 
mike  and  speaker  are  located  In  the  middle. 


with  the  keypad  below  them.  The  keypad  has 
very  tiny  keys,  but  they  are  welf  separated 
from  each  other  and  easy  to  press.  They  are 
afso  set  in  from  the  front,  making  accidental 
keypresses  unlikely.  It's  a  nice  touch. 

Readout  Display 

The  LCD  is  uety  large  and  easy  to  read. 
although  it  loses  contrast  untess  viewed  from 
the  bottom.  The  display  shows  frequency,  ± 
offset  (called  "duplex"),  memory  channel 
number,  power  output  selection,  S-units,  arKJ 
other  assorted  operaimg  data.  It  is  a  5'/^  digit 
display,  with  no  "0"  or  "5"  at  the  end  of  the 
frequency.  To  display  frequencies  ending  in  a 
5,  a  small  "50"  appears.  Many  new  rigs  are 
taking  this  approach,  and  I  do  not  see  the 
advantage:  a  fully  displayed  frequency  avoids 
ambtguity  and  is  easier  to  read. 

For  night  operation,  a  press  of  the  light 
button  illuminates  the  display  with  an  unusual 
deep  reddish-orange  color  generated  by  two 
LEOs.  one  on  each  side  of  the  LCD.  It's  very 
pretty,  but  not  overly  bright.  II  should  be  ade- 
quate In  most  situations.  The  lamp  circuit  has 
a  timer  that  keeps  the  display  lit  for  a  few 
seconds  after  the  last  keypress,  or  you  can 
turn  it  off  manually  by  pressing  the  ught  but- 
ton again.  The  keypad  buttons  do  not  light  up. 

Alternate  Frequency  Entry 

Another  recent  trend  has  been  toward  the 
inclusion  of  a  "dial"  knob  on  top  of  the  rig.  and 
this  is  a  good  thing.  It  began  with  the  Yaesu 
FT-23R,  which  did  not  have  direct  keypad  fre- 
quency entry,  making  the  knob  essentiaL 
Now.  even  direct-entry  rigs  like  the  IC-2SAT 
have  the  knobs,  and  they  are  very  handy,  per* 
mitting  easy  selection  of  memories  and  CTC- 
SS  tones,  as  well  as  an  alternate  method  of 
frequency  entry. 

This  rig  has  provisions  for  CTCSS  boards 
(an  encoder  or  encoder/decoder)  and  a  DTMF 
decoder.  Neither  is  included.  The  new  DTMF 
feature  permits  coded  squelch  using  the  tones 
generated  by  any  rig  with  a  keypad.  Thus,  you 
can  use  it  to  ignore  any  station  not  transmit- 
ting your  personal  code.  You  can  use  it  with 
multiple  codes,  and  even  display  them  on  the 
LCD  so  you  know  who's  calling!  This  could 
prove  very  handy  in  large  cities  where  re- 
peater overcrowding  makes  continuous  moni- 
toring tedious  To  my  knowledge,  the  IC*2SAT 
is  the  first  handheld  to  incorporate  such  a 
decoder. 

Memory  Management 

The  rig  has  4B  memories  which  store  fre- 
quency and  offset  including  a  handy  ''calf" 
memory  accessible  with  one  keypress.  They 
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The  tCOM  IC-2SAT,  the  uiiimalB  in  miniatur- 
izatton. 


are  fix-tuned.  That  is.  they  cannot  be  used  like 
separate  VFOs.  {The  contents  of  any  memory 
can  easily  be  transferred  to  the  VFO»  though,) 
The  first  10  can  hold  odd  offsets,  but  not  inde- 
pendently entered  RX  and  TX  frequencies; 
you  must  know  the  offset  The  other  memories 
use  whatever  offset  has  been  programmed 
into  the  VFO.  The  choice  of  up  or  down*  of 
course,  remains  independent. 

Memory  management,  white  fairly  flexible, 
is  also  a  bit  unusual.  There  are  four  banks  of 
1 0  memories  each.  To  get  to  a  memory  in  your 
cun^ent  t>ank,  all  you  need  to  do  ts  press  its 
numljer  on  the  keypad.  (You  must,  of  course, 
be  in  memory  mode  first.)  To  get  to  a  memory 
in  another  bank,  use  the  dial  knob  to  step 
through  all  the  memones  in  between,  or  press 
the  MR  key  until  the  bank  appears.  Once  you 
have  selected  the  memory  bank,  enter  the  last 
digit  from  the  keypad. 

Here"s  an  example:  You  are  at  memory  3 
and  you  want  to  go  to  28.  Press  mr  key  until  the 
"tens"  digit  becomes  a  2.  Then  press  8  on  the 
keypad.  It's  a  bit  less  convenient  than  simply 
pressing  "28"  and  then  mr,  but  it's  not  hard  to 
get  used  to. 

Skipping  and  Scanning 

Memories  can  be  skip-scanned  or  hidden 
entirety.  They  can  also  be  used  to  make  the 
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VFO  skip  certain  frequencies  during  band 
scanning,  another  feature  I  had  never  seen 
before.  In  fact,  the  frequencies  of  memories 
set  for  skip-scan  will  also  be  skipped  during 
VFO  scan.  Il  seems  like  a  good  idea,  bul  ii 
doesn't  really  work  too  well  because  the  rig 
stops  on  adjacent  frequencies. 

The  IC-2SAT  has  several  kinds  of  scanning, 
including  full-band  scan,  programmabie  lirnit- 
ed-band  scan,  memory  scan  and  priority 
watch.  Memohes  are  scanned  at  about  3  per 
second,  a  bil  slow  by  today*s  standards.  (VFO 
scanning  is  significantly  faster,  but  still  not 
zippy .)  A  twist  of  the  dial  knob  lets  you  change 
scan  drreciion  at  wiil  All  memories  are 
scanned  together,  as  if  in  one  bank.  You  can 
mix  modes  For  example,  you  can  have  the 
priority  watch  check  a  new  memory  each  time 
it  checks,  combining  memory  scan  and  priori- 
ty watch  in  one  operation. 

In  Addition.  . . 

You  can  set  the  automatic  power-off  feature 
to  shut  the  fig  down  after  20. 40  or  60  minutes 
of  inactivity.  It  warns  you  with  four  beeps,  and 
Ihe  warning  works  even  if  the  keypad  beeper 
ts  shut  off.  The  beeper,  by  the  way,  is  soft  and 
unobtrusive.  11  is  one  of  the  few  made  today 
that  I  like  to  keep  turned  on. 

The  timer  function  includes  a  reaf-time 
clock,  and  you  can  set  it  to  turn  the  radio  on  at 
a  preset  time.  The  battery  saver  interval  can 
be  set  for  y%  second,  2  seconds,  or  off.  This 
seems  a  bit  limited.  A  choice  of  around  one 
second  would  have  been  nice. 

Where  most  HTs  have  a  reve/se  button,  the 
IC'2SAT  has  one  called  moni.  On  simplex,  it 
simply  opens  the  squelch.  When  youVe  using 
an  offset,  however,  it  shifts  to  the  TX  frequen- 
cy too!  It's  nice  if  you  want  to  check  the  input 
frequency  of  a  repeater.  If,  on  the  other  hand, 
you  just  want  to  open  the  squelch  because  the 
repeater's  sigr^al  is  weak,  you'll  have  to  use 
the  squelch  knob.  Also,  you  cannot  transmit 
on  the  reversed  frequency  pair,  as  you  can 
with  a  normal  reverse  switch. 

The  rig  has  a  10-number  by  15-digil  autodi- 
aTter.  While  sending,  it  keeps  the  rig  keyed  for 
the  duration  of  the  number,  even  if  you  let  go 
of  the  PTT.  Also,  you  hear  the  tones  as  ihey  are 
transmitted.  Programming  numbers  is  faiHy 
stfatghtfonAfard,  but  sending  them  is  not.  If  you 
happen  to  have  already  selected  the  auto- 
dialler  memory  you  want,  then  you  simply 
press  the  dtmf  button  with  the  ptt  down,  and 
the  number  is  sent.  If,  however,  you  need  a 
different  number,  you  must  first  go  to  dtmf 
memory  mode,  select  the  desired  memory, 
exit  that  mode,  press  ptt  and  then  dtmf.  This 
requires  five  keystrokes,  nearly  as  many  as 
most  numbers!  This  complexity  limits  the  use- 
fulness of  the  autodialler  unless  you  usually 
use  only  one  number  anyway. 

Radio  Performance 

The  receiver,  which  covers  138-174  MHz. 
is  very  good.  It  is  reasonably  sensitive  and 
selective,  and  the  sensitivity  holds  up  very 
well  outside  the  ham  band.  The  received  au- 
dto  sounds  surprisingly  good  tor  the  size  of  the 
rig.  An  experiment  with  a  Kaboom  Audio  En- 
hancer (see  the  Yaesu  FT-41 1  review  on  page 
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14  of  the  June  "89  issue  of  73)  improved  the 
audio  even  more,  but  the  enhancer  probably 
isn't  necessary  with  this  radio. 

The  transmitter,  which  covers  140-150 
MHz,  IS  rated  at  1 ,5  watts  output  on  high  pow- 
er when  you  are  using  the  internal  battery.  At 
1 3.8  volts,  you  get  more  than  live  watts  output. 
Reports  regarding  the  transmitted  audio  sug- 
gest that  it  is  clear,  but  a  bit  tin  ny  and  underde- 
viated.  Overall,  il  was  considered  quite  ac- 
ceptable, but  not  great.  It  may  be  that  the 
deviation  is  an  adjustable  parameter,  bul  I 
have  no  way  to  know. 

Nit  Picks 

This  rig  has  many  advanced  features,  some 
common  ones  seem  to  have  been  left  out. 
There  is  no  low-battery  warning  of  any  kind. 
When  the  battery  dies,  attempts  to  transmit 
result  in  a  flashing  display,  with  no  RF  output. 
At  that  point,  of  course,  it's  too  late. 

In  addition,  there  is  no  auto  (ARRL  band 
plan)  repeater  shift,  a  common  feature  on  new 
HTs.  Here,  you  must  set  the  offset  memory. 
Speaking  of  repeater  shifts,  offsets  are  avail- 
able only  in  25  kHz  steps.  You  can't,  for  exam- 
ple, enter  in  a  610  kHz  shift.  Vm  not  aware, 
however,  of  any  repeaters  with  offsets  that  are 
not  a  multiple  of  25  kHz;  all  the  ones  Tve  used 
have  the  standard  (600  kHz)  or  1  MHz  split. 
Also,  the  display  doesn't  Indicate  the  status  of 
the  auto  power  off  and  battery  saverfunctions. 
You  have  to  go  to  set  mode  to  find  out  if 
they're  on  or  off. 

The  manual  doesn't  have  any  Instructions 
on  how  to  receive  outside  the  ham  band. 
When  entering  frequencies  from  the  key- 
board, only  the  last  four  digits  are  accepted. 
so  getting  out  of  the  14X,XXX  band  seems 
impossible.  In  fact,  the  rig  is  already  set  up  (or 
extended  coverage,  but  you  can't  get  to  il 
directly.  You  must  first  select  the  lO-MHz  digit 
with  the  quick-tuning-step  function  by  press- 
ing the  function  button  and  rotating  the  dial 
knob.  When  you've  got  the  one  you  want,  you 
then  either  continue  using  the  dial  knob,  or 
you  enter  the  last  four  digils  from  the  keypad. 
The  whole  thing  is  very  inconvenient. 

You  write  memories  by  holding  down  the 
MR/MW  key  while  pressing  the  function  key. 
You  must  hold  it  down  for  about  one  second, 
and  entry  is  confirmed  with  a  series  of  beeps. 
With  the  keypad  beeper  turned  off,  you  can*i 
tell  whether  entry  is  complete,  because  noth- 
ing happens  on  the  display. 

The  displayed  initEals  for  some  of  the  modes 
and  functions  are  odd,  and  unexplained  in  the 
tjook.  For  example,  the  offset  is  "OW"  and 
frequency  skip  is  *^ps/*  ifs  hard  to  remember 
this  stuff  if  you  are  never  told  what  it  means. 

Many  programming  procedures  are  compli- 
cated, and  not  all  are  consistent.  For  instance, 
most  modes  are  terminated  by  pressing  clr, 
but  the  clock  setting  mode  is  terminated  by 
pressing  ptt.  cur  won't  work.  Some  proce- 
dures require  holding  the  light  button  and  a 
keypad  button  while  turning  the  ng  on. 
ICOfwI's  walkies  use  procedures  very  different 
from  those  of  the  other  mapr  manufacturers, 
and  m  alt  fairness.  I  haven'l  had  that  much 
experience  with  the  ICOMS-  I  suspect  that  if 
you  have  owned  or  used  other  tCOM  HTs.  this 


unit  will  be  fairiy  easy  to  learn,  tf  not.  though, 
you're  in  for  some  surprises,  and  you  will  prob- 
ably want  to  keep  the  crib  sheet  in  your  wallet. 

The  review  unit  did  not  come  with  the  CTC- 
SS  or  DTy  F  decoder  boards,  so  I  wasn't  able 
to  test  those  functions.  However,  the  other- 
wise well-written  manual  is  extremely  confus- 
ing in  the  sections  describing  the  use  of  the 
DTMF  decoder,  and  I  just  couldn't  make 
heads  nor  tails  of  it.  For  instance,  two  modes. 
pager  and  code  squeich,  are  offered ^  each 
with  its  own  programming  procedures.  Except 
that  one  uses  7  digits  and  the  other  uses  3, 1 
couldn't  see  the  difference  i>etween  ihem. 
Perhaps  if  I  coutd  have  tried  the  procedures, 
they  would  have  made  more  sense. 

ICOK/t's  ads  list  the  power  output  as  2  watts, 
yet  the  specs  in  the  book  list  il  as  1  ^/i  watts. 
The  actual  power,  as  measured  on  my  dummy 
load/wattmeter  (admittedly  no  laboratory  stan- 
dard) was  about  1.75  watts.  Also,  there  are 
four  power  level  settings  available,  but  only 
two  work  with  the  internal  battery-  The  other 
two  work  at  higher  voltages,  such  as  from  a 
car  battery. 

The  back  of  the  rig  gets  significantly  warmer 
at  175  watts  output  than  does  my  Yaesu  FT- 
411  at  2.5  watts.  This,  and  the  very  quick 
battery  depletion,  lead  me  to  wonder  whether 
the  transmitter  efficiency  might  be  low.  There 
are  no  current  drain  specs  given  for  normal 
7,2-volt  operation  (the  only  specs  are  for  13.8- 
volt  use),  so  I  can't  know  for  sure. 

As  with  most  exiended-receive  rigs,  there 
are  some  birdies  and  spurious  responses,  all 
well  outstde  the  ham  band.  In  particular,  a 
local  Ff^  radio  station  appears  repeatedly  in 
the  160  MHz  band.  None  of  these  anomalies 
should  affecl  normal  use. 

Unlike  all  I  he  other  microprocessor  walkies 
fve  used,  this  one  does  not  use  a  standard 
lithium  battery  for  backup.  Instead,  a 
rechargeable  lithium  battery  is  used.  This 
might  seem  like  a  good  idea,  but  the  manual 
states  that  this  battery  will  go  dead  and  empty 
the  memories  about  one  week  after  the  main 
battery  is  left  discharged-  So.  H  you  run  it  down 
and  then  go  out  of  town  without  it  for  a  week. 
you  may  come  home  and  find  all  48  memories 
(and  all  your  parameter  programming)  gone* 
ICOM  may  want  to  consider  adding  in  7*year 
lithium  cells  in  future  versions  for  memory/ 
parameter  management, 

A  Terrific  WlinJ-Rig 

This  is  one  nifty  little  radio.  Cleariy,  its  great- 
est advantage  is  its  size,  suggesting  that  the 
best  uses  tor  il  are  those  which  do  not  require 
an  external  battery.  After  all,  once  you  hang  a 
battery  on  the  bottom,  it  isn't  significantly 
smaller  than  other  mini-rigs.  If  your  usage  is 
light,  and  especially  if  you  can  use  low  power 
(the  company  suggests  that  the  internal  bat- 
tery will  be  discharged  quickly  on  high  power, 
and  they  aren't  kidding),  this  rig  offers  you  the 
ultimate  in  miniaturization*  Tm  sure  il  will 
prove  popular.  ICOM's  definitely  got  a  winner 
in  the  iC-2SAT[ 


Michael  Geier  KBIUMis  73"s  troubteshootmg 
"Ask  Kaboom  "  cotumnisL  You  can  reach  htm 
at  7  Simpson  Court.  S.  Burlington  VT  05403. 
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t".    S29.95  Fnn    *29.95  nj^o    (29.95  ^f  *t^95 


NEW  MINIKITS-NEW  MINIKITS 


BRQAOBANO 
PRfAMP 

A  ii't-nlinn:  ai  1  .  ., 
pffdpp  irlF..i   lp;i 
S.i:,iNni:rs.  fVi&li.VHh 
Ll-Hf  rms.countHirv. lilt 
H»\u\**,\nwnQ\%&  4  lib 
Nf  20  dt>  y&».  Kn 
t(Hl  - 1  GNf  (I4»riit«ri 
HtAfM4-l2VOCU 


S14^ 


hit  5A  7 


UGKT  BEAM 
COMMUNtCATORS 


Lipi4i  t/jmilfl  gsFn^hmm  tjMS 
30  KMi  tirrier  lor  tam-f  rw  opcf  a- 
^iciir  tranftmim  thru  wltidowt.  tit 
IrJeal  tat  "tHigt'  or  iiSi1viiMig  Id  IR 
'emote  LD(»trote  Traniiwiter  nas 
'^fo^iSivr'ntM  input  rieCCiDT*^ 
uUt  nN  dfctcrtflf  -HO  Aflwl 
specif  thripd  llmtupliMii  ip 


L84 


*8.95 
S9.95 


HIGH  F^WER  FM 
WIRELESS  MIKE 

A  hiqfi  OOiwr  und  ittjir  w(i 

lTftn<imii  up  ED  H2  rTri\e  i&  any 
FM  tirnadGailt  rldlA.  Sensilkvn 
m  put  accepts  liinv  lypa  of 
inike.  Mill  pckupnorma) 
mttzi  Mi  ff-i>r  4«»y  u^ng 
the  Jva^ia^)♦e  mjni-?lec.tnc 
4tikeumTiOo*  l^pdiiteofi 

-  ..     » 12.95 

'  i^triMitge  ^2.95 


7IuwTI^T7rT?wTTr 


Quality  Test  Gear  &  Erectronic  Kits  for  Professionals  and  Hobbyists 


54995 

Hijvd  incltida 
AC  idiptBr 
PH^^ii.  11139,90 


PR-2  COUNTER 
PREAMP 

BQIBillnni  V  ^  I  ODD  Mm  •  Otf 
S4^||ip  •  iM&egnnictofii  •  preift 
hif  aulfin^  Rf  •  ideaJ  FKttv«f  /  IV 
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PS-2  AUDIO 
MULTIPUER 


Tng  <PS-;  4  cwHty  1^  Mgh  P«»b&Qfl 


$6995 

fflmi 

PS -m  1149.39 


COM-3 


Hsanuatf 

•-.r            4 

a                  c 

r~^^^^  4_^^^B 

s9 
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III 

^-""^  r^^H  1 

tf  «5:l 
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by  D  or  10&  •  0  01  ^  pc»lu)ioii  & 
beib-iii  iiqnii  Drsimi/cwHUIkafKr 


PS-I0R1.5GHZ 

PRESCALER 

GOudir  13  ^  5  GHz  •  z  itigg  prair-: 

•  BNl 


W^Ml  Inditdai 


•ISCHzAiSilHZtiut 


$2795«> 


THEE^WMUIJICATiaNS 
SEfiVICE  MONITDfl  THAT 
WORKS  HARDER  FOR  LESS. 


Introrfucing  CDM-S. . .  the  new  service  monitor  designed  by  service 
fechnidans  for  service  technicians.  It  works  harder  for  less...pjv- 
mQ  you  advanced  teslmg  capabiJIlies  at  a  very  alfofdable  price 
FEATURES  ♦  Oirecl  enir^  ^leytsoard  mith  progr<imma!>ie  memory 
•  Aijrfjo  &  rfansmitief  trequertcy  counter  *  LH)  bar  graph  fre- 
(juercy /error  deviaffon  displ^  *  0  ^10.0OQMVotit1Hft  levels  * 
High  rec«  i ve  sensi  ti  vj  t  y.  less  tfian  5  ^v  *  KW  KH;  ro  9K  9995  M  H/ 
Cofilmudo£  frequency  coverage  •  Transrr^it  proiection,  up  IQ  lOQ 
waits  •  CtS  tone  encoder  1  KHz  artd  external  moduEatton 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE 


T«ic«c«ia 


^  v^  f  ri«-i 


Hzai4y3iaHifafiaev»nturn  pat.  van 
a^  re^libOT.  HT IC  Usfltul  Idi'  tpuch- 
EFine  buj-itl  d'Htetbon.  FSK,  eic  Can  adsg 
be  used  ttait  fitjibla  Eons  eneitrier.  lUins 
Praia's  vplii 

Centiiiitt-M  tD-l  S5,95 


«l1Mn?«i 
PWbAMT 

r  b  Mr  rn  Ivf  «VV  out  Map  output 

all  parts.  N»te;2S«inctT-B  riijiv 

S27.95 
6.95 


m-t.40Wpwrampktl 
TR-i.  flF  Mmed  T-fi  rtia^  k« 


stfpm 

A  super  5BFrtitive3rTip  If 
lM*t'iArhichwil(pu;kupa 
E}i(i  drop  Jit  l^iptiGfeal 
iDriAprtilcnng^by's 
"^oDmcKafDineraipuT 
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rrasfHllpMt  rbiKDRtG^ 

S5,95 

•ONzimilAlf 

fluns  nn  &■  IS  rfDC 
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TB^KM     $5.50 

TB^Assy    $9,95 


COLDflDR]&Jl« 

ind:>evs  tBc:r»aidfviilit- 

>tFlytrfjtiEtai)le#nd 
ririvfiSLptaiODUV  runs 
OnllWAC 

V^L  tKrt.        $8.95 


VDIUAjCTIVAUb 
EWITCH 

(Ni6rfiffvupt»VlnA 

Qvis^ivrr«i«yihqiits. 

LEJufCvettilApc 

rtconttrmoEcrj'  Runion 

VS-tKIT 

$6.95 


nmummiauamt 
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ttfthllKTIltT 
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WHUrtHUGHT 
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lrfil^up[Q30aW  run^nn 
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TELEPHONE 
IRANSMITTEi 

»ona3  t»normince  Ha- 


ooUitplNafliliMtGr 

Hj*ll 
PB  miT 

S  14.95 


FM  RECEIVER 

Poit  tiiuil1'inHi(»plic:iEi[iiiH< 
orhob&y«Npe?rmeniJi 
lion  Fi;il.l!led3«35up!ri 
MtfidftMrECfiMr 
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wfrll  n  liOrge  portions  on 
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■miifSs 

HiKI 


immwtiuiiiviMriD 
stvFMbF>aAdic^radi&, 
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□hm  speaker 
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FWMI«li 
MIKi 
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FMwrrel^^&fi^ikekiiE^ 
lrai!smiti4  f  t4iilc  signal 
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super  insirvctWK  Th4  ts 
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FM'3Wiredar>dle&tad 


19.95 
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-::::-^UQ4iia«iatea& 


QmAb&lD 
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tninnniiwu 
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CutkiL 


i2^ 


CT-70  7  DIGIT  525  MHz 


CT90  9  DIGIT  600  MHz 


FREQUENCY  COUNTERS 


»1 39.95 


WmiQ  HKLV-US 

i[:a«jpi|R 


winiirmcLuaii 
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73  Review 


by  Kenny  A.  Chaffin  WB9E 


Ramsey  QRP-40 
Transmitter 


Ramsey  Electronics 

793  Canmng  Parkway 

Victor  NY  14564 

Tet:  716-924-4560 

Price  Class:  $30.  Case  kil:  $13 


Get  a  40m  transmitter  quickly  and  easily  with  this  kit. 


Ramsey  Electronics  of  Victor,  New 
York,  provides  a  painless  way  to 
get  mvolved  in  QRP  consiaiction  and 
operaiion.  They  offer  three  1-walt  output 
QRP  transmitter  kits,  tor  20m.  40m,  and 
80m.  I  first  saw  these  kits  advertised  in 
73  Magazine,  and  I  called  to  find  out 
more  about  them. 

Fast  Delivery 

I  ordered  the  40m  version,  since 
lhat*s  my  favorite  QRP  band,  arong  with 
the  case  kit.  When  it  arrived  two  days 
later,  I  could  tiardly  wait  to  heat  up  the 
old  soldefing  iron.  Unfortunataty,  I  had 
to  wait  a  bit.  We  have  three  kids  all  un- 
der three  years  otd,  the  most  recent  ad- 
dition being  three  weeks  old.  As  you 
might  imagine,  this  sometimes  causes 
QRM  with  my  hobbies. 

Even  so,  I  didn't  waste  any  lime  opening  up 
the  package  and  checking  it  out.  Ttie  case 
was  machined  and  marked,  and  included  the 
front  panel  knobs,  but  the  connectors  and 
switches  were  part  of  the  QRP-40  kit.  The 
case  kit  consists  of  the  plastic  case  itself,  cus- 
tom front  and  rear  panels,  and  knobs  for  the 
controls  which  come  In  the  transmitter  kit. 
Having  a  custom  case,  though  not  esseotiat, 
simplifies  and  completes  a  project.  I  was 
pleased  with  everything  I  saw, 

Design  and  Tuning 

The  QRP-40  arrived  in  a  plastic  bag  de- 


Pholo  A.  Component  side  board  of  the  QRP-40  transmitter. 
Parts  installatior}  is  easy  since  ihe  board  isnl  crowded. 


signed  to  hang  on  a  pegboard  display.  The 
bag  contained  the  4"  x  5"  (100  x  127  mm) 
circuit  board  along  with  all  of  the  other  parts. 
The  first  thing  I  did  was  pull  out  the  one-page 
instruction  sheet  and  examine  the  circuit.  It's 
a  four-transistor  transmitter  design  with  a  VXD 
arrangement.  That  it's  a  VXO  circuit  wasn't 
mentioned  in  the  advertisement  I  saw.  but  it's 
explained  in  the  Ramsey  catalog. 

I  was  immediately  pleased  that  it  allowed  for 
two  cry  slats  selectable  by  one  of  Itie  fwo  front 
panel  controls.  The  other  control  is  a  poten- 
tiometer for  toning  the  VXO,  The  instruction 
sheet  indicated  a  tuning  range  of  tO  kHz, 


which  is  about  what  could  be  expected 
from  a  VXO  circuit  on  40  meters. 

It*$  disappointing  that  the  crystal  is  fof 
7150  kHz.  nowhere  near  either  the  stan- 
dard  7040  kHz  QRP  frequency  or  the 
7110  kHz  Novice  QRP  frequency;  If  you 
want  to  operate  the  recognized  QRP  fre- 
quencies, you  have  to  either  order  the 
right  crystals  or  pull  them  out  of  other 
equipment.  The  supplied  crystal  is  a 
standard  HCld/U  from  Jan  CrystalSp  but 
the  instructions  say  that  almost  any 
style  will  work. 

Antenna 

I  thought  I'd  need  an  antenna  switch 
to  connect  my  vertical  antenna  to  either 
the  QRP-40  or  my  transceiver,  as  in  the 
old  days  when  I  had  a  separate  transmft- 
ter  and  receiver,  but  I  didn't.  The  QRP- 
40  has  a  builtnn  diode  switching  arrangement 
that  provides  an  antenna  output  to  a  receiver! 
Good  job.  guys. 

Next^  I  checked  all  the  parts  against  the 
parts  list.  Some  of  the  transistors  come  in  a 
couple  of  flavors,  but  the  variations  are  all 
listed,  so  it  shouldn't  cause  any  confusion.  A 
couple  of  hand-written  additions  to  the  instruc- 
tion sheet  concern  the  fesistor*tike  inductors 
that  are  part  of  the  kit.  If  you  arenH  familiar 
with  this  type  of  inductor,  which  looks  almost 
like  a  resistor,  it  can  confuse  you.  The  most 
notable  difference  is  that  the  inductors  have 
silver  bands  on  both  ends  and  the  color  code 
n  the  middle. 


QRP'40  Transmitter  Kit 

Power  out 

1  watt 

Circuit 

four  transistors,  crystal  control 

Controls 

A/B  crystal  switch 

VXO  tuning  control 

Power 

12-14  VDC 

Photo  6.  Front.  .  , 
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Photo  C.  .  .  and  back  panel  of  the  QRP-40. 


Over  9000  Ham  Equipment  Items 
Are  Just  A  Phone  Call  Away... 

Call  Ross 


•  It 


(208)  852-0830 

We  Are  Stacked  High 

With  All  The  Name 

Brands 


Ross  and  Sherry  showing  Just  one  wall  full  of  Ham  Equipment. 
Thousands  of  feet  of  shelving  are  loaded  with  everyday  and 
special  Ham  needs. 


All  Orders  Promptly  Shipped 

FOB  Preston,  Idaho 


*  Kenwood 

*  fiCOffl 

■k  Yaesu 
ihAEA 

*  A^tron 
*MFJ 

*  Nye  VMng 

*  Telex  Hy-Gain 

*  Ten  Tec 

*  Kusflef 

*  BencftBf 

*  Bird 

«  Butternut 

*  Barkef  &  Williamson 

*  Alinco 


*  Gushcrafi 

*  Connect  Systems 
*JSC 

*KLM 

*  KantfonFcs 

*  Larsen 
-*  Mirage 
it  Magnus 

*  PaiOfrmr  Engineers 
«flo9in 

*  Sony 

*  Tri-Ex  Towef 

*  Un*d«fi 

11- Van  Gorden  Engineering 

*  Vibroplex 
And  Many  Mors 


Some  30  years  ago  Ross  Hansen 
started  diatributing  and  selling  electronic 
parts,  tubes,  resistors,  TV  wire,  etc. 
Nationally  known  brands  have  since  been 
added  to  the  store's  lines. 

Fifteen  or  so  years  ago,  we 
advertised  nationally  on  a  very  limited 
basis  concentrating  rrtore  on  Amateur 
sales  with  each  passing  year.  Now  the 
Inventory  includes  more  than  9000  Ham- 
related  items  and  includes  all  popular 


equipment.  Since  the  firm  now  relies 
mainly  on  word-of-mouth,  keeping  the 
overhead  down,  we  are  able  to  give 
good  service  at  low  prices.  We  fill  the 
order  immediately  and  the  owner,  Ross 
Hansen,  usually  answers  the  phone 
personalty  to  take  care  of  your  every 
need. 


Also  Look  For  Future  Ads  &  Classifieds 


Yaesu 


Icom 


SUPER  SPECIALS 

FT'747GX  Under  $700.00 

FT-73RTT       Close  Out  $264.99 


IC-471A 
IC-725 


Ctose  Out  $699.d9 
Under  $030,00 


THIS  MONTH'S  GOODIE  FROM  THE  CANOY  STORE 

Kcrkwood 
TS-440S 
Und«r       , 
Sl07i.90 

Strnjiar  savings  on  Kenwood,  iCOM,  Vaesu, 
HyQAin.  etc.  All  LT.O. 

K>nw9pd,  TW-<100Ap  S4£9.&«  (Clou  Out) 

Over  9006  Ham  Items  In  Stock,  AM  Pric^? 

Casti  FOa  Preston.  More  speGials  In  Ham-Ads. 

Lx>oKing  for  something  not  listed 777  Call  or  Wr^t©: 

ROSS  DISTRIBUTING  COMPANY 

TS  South  Stttt  Str**i.  Pfe«t^N  ld«ho  a32fl3 

Telephone  (206}  852-^)630 

HDtd^  Tyqaday^fxtay  9:0&ai».  9:00^^1X1  Monday! 

Closed  Saturday  and  Sunday, 


Ik^ 


^  Watch  For  Our  Monthly  Goodie  From  The  Candy  Store 


Ross  Distributing  Company 

P.O.  Box  234,  78  South  State  Street,  Preston,  Idaho  83263 
Telephone  (208)  852-0830.  9:00-2:00  Mondays 


CIRCLE  254  ON  READER  SERVICE  CARD 


After  verifying  thai  nothing  was  missing.  I 
carefully  pul  all  the  parts  back  in  the  bag 
a;id  waited  for  an  opportunity  to  begin. 

Assembly 

My  chance  came  the  following  day.  With  the 
kids  and  wife  napping.  I  sneaked  to  the  base- 
ment and  heated  up  the  ol"  Weller  soldering 
iron.  Even  though  the  ORP-40  is  a  relatively 
simple  circuit  with  about  50  parts,  it  Is  by  no 
means  a  Heathkit.  It  doesn't  guide  you  step- 
by-step  {e.g.,  ^Ifiseri  R31  [red*brown-green| 
at  position  A12."),  For  this  kit.  you  have  to 
know  what  resistors  and  capacitors  are,  and 
how  to  read  their  values.  The  entire  assembly 
mstructions  consist  of  nine  steps: 

1 .  Orient  the  circuit  board. 

2.  Install  jacks  and  switches. 

3.  Install  capacitors, 

4.  Connect  a  100Q  resistor  to  a  220  mH  in- 
ductor, and  install  as  shown  on  the  figure. 

5.  Install  resistors  (47k  on  solder  side). 

6.  Install  diodes  and  transistors. 

7.  Install  Inductors. 

8.  Install  crystal, 

9.  Check  all  solder  connections. 

The  only  difficulty  was  positioning  a  couple 
of  {he  transistors.  Q2,  in  my  kit,  is  almost 
round.  It  look  me  a  second  to  find  the  flat  side. 
The  parts  placement  drawing  was  a  great  help 
in  figuring  this  out.  Q4.  on  the  other  hand,  is 
almost  square,  It  does,  however,  have  a  cou- 
ple of  missing  corners  on  one  side.  If  you 
assume  this  is  the  rounded  side,  and  the  other 
side  ftat.  you'll  have  it  right. 

Unused  holes  on  {he  circuit  board  are  indi- 
cated on  the  layout  drawing,  something  often 


coaxial  R,  F. 

antenna  switches 


Heavy  Duty  switch  for  true  _ 

i  Kw  POWER  -  2  Kw  P.E.P.   1 

Ceramic  with  Coin  Silver 
Switch  Contacts 

Slng^  Potep  3  Posit  mdh. 
Desk  or  wall  mount 
All  unused  positions  gfounded 

*CS-3G  -  UHF  connectors  /  S36.50* 
^CS-iG-BNC-BNCcofinecfOR/  $43.95" 


Slr^l«  Pol^  5  PositlofV 
All  unused  positions  gfour>d0d 

#CS-4G  -  Ul#  oonnecteR  /  %46M* 
#CS-6G-eNC-BNCcOrm©ctOf5/  SS9.50* 


"Shipping  and  handling  for  any 
Item  C3dd  $2  each. 
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BARKER  ft  WILLIAHSON 

Quaifty  Communscotlon  Roducts  Since  1932 
At  youf  Distnt»JfOf5  wrrt©  or  call 
to  ConoA  Stfset.  Bnsfoi  PA    19007 

(215)  7U-&5ai 


overlooked  in  kits.  This  makes  if  easier  to 
check  placement. 

I  completed  the  entire  assembly  by  the  time 
the  kids  got  up  from  their  naps,  about  ar>  hour 
and  a  half,  This  was  enough  time  for  me  to 
check  and  make  sure  I'd  installed  and  sol- 
dered everything  properly.  Depending  on  your 
experience  with  kit  building,  allow  from  one  to 
three  hours- 

Apprehension 

Power  input  can  range  from  12  to  14  volts. 
so  I  connected  the  txsard  to  my  2  meter  rig's 
power  supply.  I  had  to  scrounge  around  a  bit 
to  find  connectors  and  adapters  to  connect  the 
dummy  load  and  antenna.  The  QRP-40's  two 
antenna  connectors  and  key  connector  are  all 
phono  plugs.  Fortunately,  from  my  work  with 
the  HW-7  QRP  rig  and  a  couple  of  home-brew 
preamps^  1  had  phono-to-UHF  adapters. 

The  switch  for  the  crystals  is  not  marked  on 
either  the  board  or  the  schematic  as  to  which 
position  is  for  which  crystal  but  it's  relatively 
easy  to  figure  out.  The  front  panel  of  the  case 
is  marked,  but,  for  you  who  get  the  kit  without 
the  case  kit.  remember  that  out  is  position  A, 
and /rrts  position  B. 

I  selected  posiiloo  A.  the  7150  kHz  crystal 
and  connected  the  transmitter  to  my  antenna 
via  a  wattmeter.  I  turned  the  power  switch  on 
for  about  half  a  second  and  then  quickly 
backed  it  off.  No  smoke.  Good,  Everything 
looked  fine,  so  I  turned  the  power  back  on  and 
pressed  the  key.  Yeah!  Power  out[  The 
wattmeter  showed  about  1  watt. 

Adjustment  and  Tuning 

The  next  step  was 
to  check  the  receiv- 
er and  verify  the 
frequency.  Sure 
enough,  it  was  at 
7145  kHz.  Checking 
the  range  of  the  tun- 
ing control,  which  is  a 
5k  pot.  gave  a  range 
of  about  7145  to  7150 
kHz.  The  only  internal 
adjustment  is  a  coil  in 
the  oscillator  circuit 
that  adjusts  the  tuning 
range.  Trying  various 
settmgs  and  adjust* 
ments,  I  was  able  to 
get  the  lower  limit 
down  to  about  7140 
kHz,  but  I  coutd  never 
get  a  range  of  more 
than  7  kHz.  Close,  but 
not  quite  the  claimed 
10  kHz.  The  tuning 
range  ot  a  VXO  js 
highly  dependent  on 
the  type  of  crystal  and 
other  factors,  so  t 
don't  consider  this  a 
significant  problem. 

Later,  I  found  some 
old  FT-243  style  crys- 
tals in  my  junk  box 
and  decided  to  try 
them  just  for  grins. 


They  seemed  to  work,  though  the  tone  of  the 
output  signal  was  nothing  to  write  home 
about,  and  the  tuning  range  was  non-existent. 
It's  probably  best  to  avoid  older  crystals  and 
stick  with  the  newer  canned  crystals.  I  tested 
the  transmitter  with  a  wide  range  of  crystals, 
and  the  power  output  remained  1  watt,  regard- 
less of  frequency. 

Installing  the  board  in  the  case  is  simple. 
Ramsey  provides  rubber  feet  for  the  bottom 
hA\t  of  the  black  plastic  case.  The  top  and 
bottom  are  identical,  except  that  the  bottom 
has  two  holes  ioi  screws  to  secure  the  case. 
The  circuit  board  is  a  tight  fit.  Place  the  front 
panel  on  the  board  and  fit  these  together  into 
the  bottom.  Four  screws  hold  the  board  in 
place.  After  screwing  the  board  down,  you  can 
attach  the  back  panel  and  top. 

I  ran  into  a  slight  problem  with  the  button  tor 
the  crystal  select  switch.  It  was  too  loose  to  fit 
on  the  switch  shaft,  at  least  in  my  kit.  Folding  a 
strip  of  paper  and  inserting  it  between  the 
shaft  and  the  button  snugged  up  the  fit 
enough. 

On  the  Air! 

Operaimg  with  1  watt  with  a  vertical  is  a 
wortd  apart  from  operating  with  a  kilowatt  and 
a  seven  element  beam.  You  have  to  use  a  few 
tricks,  like  tail-ending,  calling  a  station  when 
he  finishes  a  QSO,  or  answering  a  CO  rather 
than  calling  CQ. 

At  first  I  had  no  luck,  even  following  my  own 
advice  above.  Then  t  remembered,  from  the 
days  of  separate  transmitters  and  receivers, 
that  a  CW  signal  has  two  sidebands.  Most 
modern  tranceivers  use  only  one  of  Ihese. 
After  getting  on  the  other  sideband,  opposite 
of  the  way  my  Heath  5400  normally  operates, 
ft  worked.  The  first  CQ  I  answered  heard  me. 
K5KS  in  Albuquerque,  New  Mexico,  was  my 
first  1  watt  contact.  He  valiantly  gave  me  a 
559,  and  we  chatted  for  a  tew  minutes  while  I 
attempted  to  contain  my  enthusiasm  It's  quite 
a  feeling  to  have  a  OSO  going  well,  and  even 
rag-chewing  a  little,  on  i  watt.  Amazing! 

The  next  day  I  had  a  contact  with  Joe  N3N J 
in  Pittsburgh,  and  others  around  the  States.  I 
haven't  worked  any  foreign  DX  wjth  the  QRP- 
40  yet.  but.  since  its  been  done  often  m  the 
past,  so  it's  only  a  matter  of  time.  I  can  hardly 
wait  to  work  New  Zealand  with  1  watt. 

Conclusion 

Ramsey  has  a  limited  warranty  on  its  kits 
and  telephone  help  if  you  have  problems,  but 
with  the  simplicity  of  this  particular  kit  it  should 
be  smooth  sailing. 

The  final  QRP-40  transmitter,  installed  in  its 
case,  measures  atjout  5"  x  5'/^"  (127  x  140 
mm),  and  is  a  mce-looking,  although  small, 
addition  to  my  station. 

Is  it  worth  the  money  and  effort?  Absolutely. 
If  youVe  looking  for  an  easy  way  to  buiid  a 
QRP  rig,  this  is  It,  Quick  delivery,  comptete  kit 
with  good  instructions,  and  easy  operation. 
And  it's  always  more  fun  to  get  on  the  air  using 
something  you  built  yourself.  If  you're  not  into 
scrounging  for  parts,  this  may  be  the  kit  for 
you.  Happy  QRPing! 


Kenny  A.  Chaffm  WB^,  2B42  South  Wabash  Ctfcle. 
Denver  CO  B023t. 
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$12, 
Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronlca  Inc.  for  $12, 000,000.  To 
celebrate  this  purchase*  we're  having  our 
largest  scanner  sate  in  history!  Use  the 
coupon  inthis  ad  for  big  savings.  Hurry,..offer 
ends  March  31,  t390. 

^^irMOMEYSA¥l9iG  coupon  ieir^ 

Gor  spociSt  ^vir%gs  On  tti9  saannen 
listed  irr  this  coupon.  This  coupon  must 
be  incJTad'ed  with  your  prep^itS  order. 
Credit  ca  r^^  perso  n  s/  checks  andq  uSin- 
Tfly  discounis  am  exciuded  trom  this 
off  OF  Offer  vstftSonfy  on  prepBn^  oft^en 
maii^difecHyto  CommynfcaTrons  Efec^ 
rronics  inc,  P.O  Boa  W4$  -  Dept  UNt3. 
Ann  Arbor.  Michigan  4B 106- 1045  U.S.A 
Coupon  exp*m9  March  3  T,  1B§0. 
Coupon  ma^  not  be  used  in  i^onfitnction 
with  Boy  other  offer  from  CEi.  Coupon 
may  be  photocopted  Add  $12.00  for 
shmping  tn  th»  cortlmei^tBf  USA 

Regency  TS2-T S259.95 

Regency  R1600-T..««,«.S239.95 

Regency  R1 099'T S99.95 

Regency  RH60eB-T .S419,95 

Regency  RH256B-T. ....  $294.95 

Bearcst  200XLT'T2 S229.95 

Bearcat  1O0XLT-T  .•..,*$1 84,95 
Bearcat  80OXLT-T2*...*S229. 95 

Unlden  HR2510-T. $229.95 

Unlden  HR2eOO-T $274,95 

Unlden  PR0S00D>T2 $29,95 

irki^i^¥ALUABLE  COUPON  ^^^hT 

Bearcat?  760XLT-T 

List  pr^ce  $499  95/CE  price  $244.95/SPECiAL 
i2-Bmnd,  iOO  Channel  *  CrYBimitm9m  •  AC/DC 

Frequency rarrge: 29-54,  f18*t74,406-512,  30B-956  MHt. 
EKciudesB23  9875-349.01 25  and  868.9875-894.01 25  MHi. 

The  BoBfcat  760 XLT  has  100  programmable  chan- 
nels organized  ^^  'Ive  channel  banks  for  easy  u$b, 
and  1 2  bands  orboverage  Including  the  800  MHz. 
band,  The  8earcaf  760 XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  (use  Wock  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
5/1  6 "  W  X  1  ^"  H  X  7%'  O.  Model  BC  590XLT-T  is 
a  similar  version  without  the  800  MHz,  band  For 
only  SI  94.95.  Order  your  scanner  from  GEI  today 

MEW!  Regency®  Products 

.S254.95 

$114  95 
.$244  95 

.    $56.95 

...$79.95 

.$137  95 

,$174.95 

.£144.95 

.S139  95 

$159  95 

S209  95 

..$ia9.95 


IM030T  Regency  200  ch-  ha  rid  he  id  scanner  .. 
R4020-T  Regency  tOO  ch.  handheld  scanner  .* 
^140 1 0-T  fieg»ncY  t  P  cha  nnel  handn«l  d  scan  n  a  r 
ft!  600-TRo^onc^  100  channel  mobile  scanaer  . 

P200-T  RBgency  40  channal  CS  Mobile . . . 

P210-T  Regency  40  channol  CS  Mobile 

Pa20-T  fi0g&ncy  40  criannai  CB  Mobile  . .  — . 
P300-T  Regency  40  Char^hel  SSB  CB  MatyiJfi.,. 
PAOO-T  Reg&ncy  40  channel  SSB  CB  aase  . .  , 
PR1 1iO-X  Regency"  P^s^porf  fna  radardele^or . 
Pfii  20*T  Regency  "inicro"  stie  radar  detector. . 
MPS!  OQXL-T  Regency  40  Ch  fnanrtetranscotvef 
MP551  OXL-T^By»ncy  60  Ch.  marine  If  ansceiver 
MPeO00XL*T  Wegener  ^^1^  manned  a  nsceiv«r 
MP'£O0OKl--T  Regiency  handheld  mAnne  lran&  . . 


Regency*  RH256B-T 

Lis!  price  S799  95/CE  price  S299.9S/SPECIAL 
fB  ChMimwi  •  2S  Wmtl  Trmrtmcminr  •  Prk^fiif 

The  ^Qoncy  RH256B  ts  a  suteen-channel  VHF  land 
mobile  transcerver  designed  to  cover  any  frequency 
between  ISO  to  162  MHi.  Since  trus  radjo  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  10  1 6  frequencies  without  battery  backup. 
Ail  fadios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  nig  hVday  switch  ^salso 
itandard,  TT^is  transceiver  even  has  a  prionty  func 
tioa  The  RH256  makes  an  ideal  radio  for  any  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Wstt  VHF  150-162 
MHz.  version  cafied  the  HHe069-T  is  available 
forS423-95.  A  UHF  15  watt,  16  channel  version  of 
this  radio  caHed  the  RU156B^T  is  also  available 
and  covers  450-482  MHz,  but  the  cost  is $4  54, 95- 


***  Uniden  CB  Radios    •  *  ^ 

The  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  miobNe  audio  equipment. 
Uniden  CB  radios  are  so  reliable  mat  they  have  a  h^o 
year  limited  warranty,  from  the  feature  packed  PRO 
810E  to  the  31 OE  handheld,  there  <$  not>etier  CiiUens 
Band  radio  on  the  markel  today. 

PR0310E'T  Uniden  40  Ch.  Portabla/Mbbile  CB, . .  £83.95 
PRO330E-T  Uniden  40  Ch.  Remom  mount  CB  .  £104.95 
Pn05000-T  Uniden  40  Channel  CB  Motiil©    .... ..$3595 

KARATE-T  Uniden  40  channel!  feacua  radi{3 £63.05 

GRANT-T  Vrnder*  40  channel  SSB  CB  mobile ....  £166^95 

MADISON'T  Uniden  AO  Channel  SSB  CB  b^m.  .  £244.95 
PC122'T  Uniden  AO  channel  SSB  CB  mobile  ..     £119.95 
P8061  OXL*T  Uniden  40  crvannel  CB  Mob<*e. . , . .  „£3a.9& 
PnO5S0XL-T  Uniden  40  channel  CB  Mobil*. ...... £56 J 5 

F  R05  30XL'T  Untdert  40  channel  08  Mobil*- ......  £79  95 

P R05406-T  Unfden  40  channel  CB  Mobile. ...... £97.95 

P8O640E^T  Onjd<en  40  Channel  33B  CB  Mobile  •- ^  $1 37.95 
PR07 1 0E-T  Umden  40  channel  C  B  Base  ..,....£11 9.95 

PRO610E  T  Untden  40  channel  SSS  CB  Base  . .  £174  95 

iitifit  Unidmn  Rmdmr  Dmimei&rmit  if  ^ 


CEi  today. 

..,£T  44.95 

..   .£99  95 

£11495 

S 144  95 

£54  95 

....£74.95 


Buy  the  finest  Untaen  radar  detectors  from 

TALKER- T2  Umden  talking  raciardeliictpr 

ft07'T  uniden  vi&or  mouni  radar  dfttfrctor 

RDO-T  Uniden  ~Passpoff  size  ractex  delecfor 
R09XL'T  Uniden  "micro"  stze  rBdar  d«iectof 
RD25-T  Uniden  vi«3ir  mounf  r^dmt  detector 
RDSOO-T  Unklen  visor  mouni  mdar  deteclor.. . 

Bearcat®  200XLT-T2 

List  price  $S09.95/CE  price  $23d.95/SPEClAL 
r^Sendt  200  Chmnnml  m  BOO  MMm,  Hmndhmid 
Bamreh  ■  UmH  •  Mttid  *  FrityriXf  *  L&«Adcfl 

frequency  r^nge:  l^h4.  i  rS-t74.  406  512  905956  MWi 
EjECfudes  823  9875-8*9  0X25  gna86S.9975B94Ql2&  MHz. 

The  Bearcat  20OXLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependabihty. 
This  fulf  featured  unit  has  200  programmabie 
channels  with  10  scanning  banks  and  t2  band 
coverage.  If  yoo  want  a  very  similar  mode^  wit  hoot 
the  800  MHz,  band  and  TOO  channels,  order  the 
BC  100XLT-T  few  onfy  $169.95.  Includes  antenna 
carrying  case  with  belt  loop,  ni-cad  battery  pack. 
AC  ad  apter  a  nd  ea  rp  hone.  Orde  r  y  ou  r  sea  n  ne  r  n  ow. 

Bearcat®  800XLT-T2 

ListpnGe$549.95/CEpffco$239.95/SPECIAL 

i2-Bmndj  40  Channml  •  Mo^ergtimi  mcmtrnmf 

Priority  coniroi  •  Bmarch/Somn  •  MC/DC 

Bands:  29-54,  i  18-174,  406-S12.  306-912  f^HL 
£x<:iudBs623  9a75-84B0i25  and &68  9S7S&94Qi25  MHz. 

The  Uniden  800 X  LT  rece ( ves  40  c h a n n e is  j n  two  ban ks- 

Scans  15  channels  per  second.  Size&V*'  xAW  x  1  2^h:' 

If  you  do  not  n^ed  the  800  MHz.  band,  a  similar  model 

called  the  BC  210XLT>T  is  available  for  £178.95, 

Bearcat®  145XL-T 

List  prkce$189.95/CE  prico$94.95/SPEClAL 
iO-B^nd,  iC  Chmnn^i  *  Mo-cfymtat  momrtnmr 
Prlortiy  control  m  Wamihmr  mmmrch  •  AC/DC 

Bands:  29-54,  136-174,  406*512  MHz 
The  eearcaf  145XL  is  a  16  channel,  proorammabJa 
scan  ner  cove  ri  ng  ten  f  req  ue  ncy  ba  nds.  The  u  n  It  f  eat  urea 
a  built-in  delay  function  rhat  adds  a  three  second  delay 
on  all  channels  to  prevent  rnissed  transmissions.  A 
mobile  version  called  the  BCSBOXLT^T  featuring  pri- 
onty, weather  search,  channel  lockout  and  more  la 
available  for  $94,95.  CEI's  package  price  Includes 
mobile  mounting  bracket  and  mobile  power  cord. 

President®  HR2510-T 

List  price  $499. 95/CE  price  $239.95/SPEClAL 
f  O  MaUr  MotiiB  Tranmcmivmr  •  mgftmi  ¥FQ 
Full  Band  Cowmragm  •  AihModm  Opmrmiiort 
Backili  Hquid  crymimt  dimplaf  «  Aiilo  Bsiuatoh 
RiT  *  PrmproBrmmmmd  fO  KHx*  Chmnnmtm 

frequency  Coverage  28  0000  MHl  fo^9  6&9B  MHi 

The  President  HR25 1 0  Mobile  10  Meier  Transceiver 
made  by  Uniden,  has  everything  you  need  for 
amateur  radio  Gommunicatioos.  Up  to 25  Watt  PEP 
USB/LSB  and  25  Watt  CW  mode.  Noise  Blar>ker. 
PA  mode.  Digital  VFO.  Builf-in  S/RF/MOD/SWR 
meter  Channel  switch  on  the  microphone,  and 
much  more'  The  HR25 1 0  lets  you  operate  AM,  FM. 
USB.  LSBorCW,  The  digital  lysyn  the  si  zed  frequen- 
cy control  grves  you  maximum  stability  aod  you 
may  choose  est  her  pre-programmed  tO  KH^.  chan- 
nel steps,  or  use  the  built-in  VFO  for  steps  down  to 
100  Hz.  There's  also  BIT  (Receiver  mcrefnental 
Tuning)  to  give  you  perfectly  tuned  signals.  With 
receive  scanning,  you  car^  scan  50  cl^annels  m  any 
one  of  four  bar^d  segments  to  f*Qd  out  where  the 
action  is.  Order  your  HR2510  from  CEI  today 

NEW!  President^  HR2600-T 

List  price  S599.9S/CE  price  $299.95/SPECIAL 
iQMaiarMottIm  Tranmeahrmr  •  MawFmmturmm 

The  new  PresfdenJ  HR2600  Mobile  lO  Meter  Trans- 
ceiver is  similar  to  the  UnidBr^  HR2&1 0  but  now  has 
repeater  offsets  (100  KHz.)  and  CTCSS  encode. 


BC760XLT 

aOO  MHz. 
mobile  scanner 

SPECIAU 


aRCl£  12 1  ON  READER  SERVICE  CARO 


•  *  *  Unidmn  CotdiBSS  Tmimphonmn  *  •  * 

XE750-T  Uniden  Cordless  Phone  with  speaker  —  $99.95 
X£550-T  Unid&n  Corcfi$$$  Phone. ^ ,„.,*-»*•*♦>. .  . S79,95 
xeaOO-T  Uniden  Cordless  Phone. * S69.9S 

■kitif  Eximndmd  Bmrvicm  Conirmd  ititie 

\i  you  purchase  a  scanner  CB,  radar  detector  or  cordlQSA 
Dhone  from  any  store  in  She  U.S.  or  Canada  wilhin  ihe  last  30 
days.  yoLi  oert  get  up  to  three  years  of  exi ended  serviice 
con  trad  f  ram  Warra  niech  Th  i  s  service  extension  plan  begina 
9ft0f  !he  manulacturer'K  warranty  expiree  Warranlech  *J|| 
perform  all  necessary  labor  and  will  not  charge  fof  reiurn 
shipping.  Extertded  snervice  contracts  are  not  refLindab^eand 
apply  only  lo  the  original  purchaser.  A  fwo  year  eictend^d  cOhv 
(FBct  ort  «  mobile  ot  base  scanner  is  S29  99  and  inree  yeaj's  li 
$^9.99,  For  handheld  5Cdnn?r$s  2  years  is  S&9.99  arid  3 
yearsi«S79.99  For  radardelectors^twoyear^  i&S29  99.  For 
CB  radios.  2  year?  ts$39  99.  For  cordless  phones.  3  years  is 
f34  99,  Order  your  e^lended  serviice  contract  today 

OTMER  RADiOB  AMD  ACCMBBORfEB 

BC55XLT-T  Bearcaf  10  cfsannei  scanner  ......     *1  1  4,9S 

BC70XLT'T  Bearcat  20  channel  scarvnef. ..„«...  $1 59.95 
BC1  T5XLT'T  Bearcat  1 6  channel  s:anner ...... .11 S6S5 

R2069-T  Regency  BQ  channel  scann>er.,..4».»..»-S149.9'5 

R1099-T  Regency  45  channel  scanrter.., ..St09.d& 

TS2-T  Regency  75  cl^aitne^^caniifif. . . . . .. .. .  126^9 B& 

UCloa-T  Regency  VHF  2  c*l  1  Witt  transceiver. ..  $1 14.95 
OPS&-T  Regency  1  €  amp  rei§.  power  supply.  — .  St 79.95 
B  P205-  n  N  i-Cad  batt  pack  tor  DC200/flC1 00  SCLT      S39  95 

Be-T  1,2  V  AAN^Cad  retteries  (set  of  eighty.. .Sir  95 

FBE-T  Freqtjency  Oirectofy  for  Eastern  US.A.. . ...  114, S^ 

FSW'T  Freiiuency  Directory  for  Western  U&A . . , .  Si  4  95 
HFD1-T  Great  Lakes  Frequerx^y  Directory..  ..  —  -.$14  9& 

RFDa*T  New  England  Frequency  Directory. ....... Si 4.95 

RF03-T  MmJ  AHafitK:  Frequency  DirectO«V  ..,..S^4  95 

HF^tM-T  Southeast  Fiequency  Directory .......        $14  95 

RFOd^T  N  W  &  Noflhem Fta^rkS  Frequency  Dit.  .... S 1 4  95 

ASD-T  Airplane  Scanner  Directory .*.* $14.95 

SRF-T  Syrviv^al  Radio  Freque^icy  Directory $14,95 

TSG-T  "Tod  Secret"  Registry  o^  U.S.  Gont  Fre^     .  f  14,95 

TTC-TTune  in  on  telephone  calls.    ..... ..^ $T4.95 

CBH-T  Btg  CS  Hand&ooH/'AM/FM/Freetiffnd  . . ..  .  S14  §5 
TiC-TTechniQuesior  interceptir^  Q>rnmunicatKVia  , . .  S 1 4.95 

RBF-T  Railroad  frequefTcy  directory St 4.95 

EEC-T  Embassy  &  Espionage  Communicaikons — $14.95 
CIE-TCo^erl  intelHgence,  Sect.  Eavesdropping  .114.95 
MFFT  Midwest  Federal  Ffequency  direciory  $14.95 

ABO-T  Magnet  mount  motmte  $canr\er  antenna. ....  $35  95 

ATO-T  Base  station  scanner  antenna .,.-.-.  $35.95 

AISOO-T  25  MHz.-1.a  GHc  Discone  antenna. $109.95 

USAMM-T  Mag  itiounl  VHF  anl.  wf  T 2'  cable  $39  95 

USAK-T  W  hole  mount  VHF  ant  w/  17'  cable  .  S35,95 
AddSA  00  sttipp'ng  for  all  acces^nes  ordered  at  The  same  time 
Add  $^2  OO  shipping  per  radio  and  $4.00  per  anlenrm, 

BUY  WITH  COMFIDEMCE 

To  ||«l  tA«  immtmni  dmiSvmiy  from  CEI  at  any  scanner, 
send  or  phone  your  order  directly  to  our  Scanner 
Distribution  Center"  Michigan  msidents  please  add  4% 
^les  tdx  or  Supply  your  tax  LO.  number.  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  1 0%  surcharge 
for  net  10  billing.  All  sales  are  subject  to  availability, 
acceptance  and  verification.  All  sales  on  accessories 
are  f InaL  Prices,  terms  and  specifications  are  subject  to 
Change  without  notice  Ali  prices  are  in  U.S.  dollars.  Out 
of  stock  items  wi  1 1  be  placed  on  backorder  aytomatically 
unless  CEI  is  instructed  differently.  A  $6.00  addiHonai 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  $30.00.  Shipments  are  RO.a 
CEI  warehouse  in  Ann  Arbor,  Michigan,  No  COD'S. 
Most  items  listed  have  a  manufacturer's  warranty.  Free 
copies  of  warranties  on  these  products  are  available 
by  writing  to  CEI.  Non-certified  checks  require  bank 
Clearance.  Not  responsible  for  typographical  errors 

MaN  ordars  to:  Communications  Electron- 
iGs7  Box  1045.  Ann  Arbor,  Michigan  48^06 
U.S.A.  Add  SI  2.00  perscannerfor  UP.S.  Qrouf]d 
shipping  and  handling  in  the  continental  U,S,  A, 
For  Canadat  Puerto  Rico.  Hawaii,  Alaska,  or 
APO/FPO  delivery,  sfiipping  charges  are  two 
times  continentaJ  U.S.  rates.  If  you  have  a 
Discover,  Visa.  American  Express  or  Master 
Card,  you  may  call  and  place  a  credit  card  order. 
5%  surcharge  for  billing  to  American  Express. 
Order  toll-free  in  Ihe  U.S.  Dial  800-USA-SCAf^. 
In  Canada,  dial  800-221-3475,  FAX  anytime, 
dial  313-971*6000.  If  you  are  outside  the  U.S. 
or  in  Michigan  dial  31 3-973-88S8.  Order  today. 

Scanner  Dislnbution  Center*  arwj  CEI  logos  ere  trade- 

marks  of  Communications  Electronics  Inc. 

Sale  dates  10/1^89  —  3/31^90  A0*i001©9-T 

Copyrfght^  l&adCommun^cstl&ns  Electronlctlnc 

For  credit  card  orders  call 

1-800-USA-SCAN 


COMMUNICATIONS 
ELECTRONICS  INC 
Consumer  Products  Diwision 

P.O.  Box  1045  n  Ann  Arbor,  fv<ich*gan4fll0&-l045  USA- 
For  orders  call  31 3-973-88&e  or  FAX  31 3-971^4000 


Mors&Msfi  Plus  t&  absolutely  the  best  PC- based  Morse  Code  trair>ef  avail- 
able? h  i3  easy  to  yse  and  runs  on  any  IBM-PC  or  compatible  with  512k  of 
memofy.  II  will  teach  the  newcomer  Mors«  Code.  usir>g  tried  and  true  meth- 
ods and  piactioe  the  experienced  bam  ai  any  speed  befween  5  &  99  wpm. 
MafSi^Msn  Plus  features  a  random  character  generatof,  a  random  word 
generator  ^  allows  you  lo  send  any  ASCII  te)ct  file  Also,  Mors&Msn  Plus 
will  send  realistic,  true  random  calls igns,  with  user  adjustable  options  that 
allow  the  speed  and  frequency  to  vary  with  each  call  ■  sounds  like  listening 
to  a  pile-upl 

Mofs&Mfan  Plus  will  also  send_true  randQiiLJiCC-typeJQSO'a  (over  20 
tritlion  pos>;»ible!},  qurz  you  on  wfiat  you  have  heard  and  keep  track  of  your 
progress,  just  tike  the  exam.  Of  you  can  choose  to  just  listen  to  reaiistic 
fandom  two-way  QSO's.  one  after  another,  wrth  Iti©  option  lo  aJkjw  varying 
speeds  and  tones,  just  like  listening  to  HFI  MorseMiaa  Plus  will  even  let 
you  sav©  everything  that  if  sends  {raridom  code,  caiisigns.  QSO's,  every- 
thing]) to  a  disk  file,  so  you  can  documenl  what  you  hear  or  make  code 
tapes  arxj  have  a  record  ot  what's  on  them!  Marsi?ifaf7V\u%  even  features 
CPU  independent  iimiriQ.  so  you  don'l  have  lo  tool  around  with  seRing  ttie 
program  lor  your  compuiar  -  it  will  do  it  lor  youj 

Unlike  other  CW  trainers.  JUofS0iistff  Plus  was  designed  by  a  CW  ejcpert 
(t^E4L)  who  knows  what  it  takes  to  get  to  that  high  level  of  proficiency.  But 
the  best  toature  about  MorseMan  Plus  is  it's  price,  f^or  just  $19.95  (reg. 
$24,95)  you  can  get  the  most  advanced  trainer  availble  and  you  also 
receive  the  next  major  update  tree  when  it  is  released  as  well  as  full 
user  support  and  membership  on  our  BBS!  If  you  want  to  get 
licensed. upgrade  of  just  just  enjoy  CW.  iiors^Man  Plus  is  the  way  (o  go! 
Give  it  a  try  and  you'll  agree  that  MofseMa/f  Plus  is  absoluleiy  (he  blest 
PC-based  Morse  trainer  available! 

IhEeeJWay^jlQ_Qrder:=^(l)  TOLL  FREE  with  Visa/MC  call  1- 
800-525-7235  (9-4:30  CST  M-F)  -  (2)  via  our  BBS  (24hrs): 
(205)757-1348  or  (3)  send  CheckWO  for  $19.95  (-^$2,00  s/h) 


renaissance  development 

box  640  -  Killen  -  Alabama  35645 
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PERFORMANCE 
"AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220-440 


Word  is  spreading  fast- 
Nothing  malehdt  fha  KRP-5000 
for  total  perlormance  and  <ralu«.  Not  QE,  not  tiran  Molorota, 


f# 


RP 


'fV  C; 


henK 


•ri:\. 


\f 


rei^L'Jver  yivei  you  t  raetiuai 

's     I  ■  f  IF 

tllTE^n» 


200-nurii' 


J '  I 


a    p 


proaramm 


3«^€ 


Call  or  write  for  the  full 
performance  story        and 
the  super  value  pricet 

Micro  Coolrol  Speclafties 

23  Elm  Pdrh,  GroveEand,  M/k  01834 
I508J  372-3442 
TFrrv   ^^^32256  HENO£COM 
F'-        -.  .r.J7.t7304 


The  firat  choioa  in 

Transmitiers  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
VoiCe  Mail  Systems 


NEED 

BATTERIES? 

CALL THE EXPERTS 


E.H.YOST&CO. 

7344  TETIVA  RD 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  (608)643-4439 

ASK  FOR  FREE  CATALOG 


EVERETT  H.  YOST  KS9X1 

We  have  batteries  for  commercial,  amateur  radio, 
computers,  tools,  phones  and  more. 

INTRODUCING 

Our  High  Powered  ICE  PACK  for  your  ICOM 
COMPARE  OUR  PRICE  &  VALUE 


ICOM 

ICE  PACK 

OUTPUT        mAh 

PRICE 

OUTPUT        mAh 

PRICE 

BP-7       13,75         490 

$69.95 

ICO  2     12.5V          700 

$69.00 

BP-8        8.4           eOO 

$69.95 

AF-10      9.6V          800 

$54.00 

N/A          —              — 

— 

IC-1D       9.6V         1000 

$61.00 

NEW 

ICOM  8  celt  Alkaline/NICAD  battery  pack  . 


$23.00 


—REPLACEMENT  BATTERIES- 
FDR  ALL  YOUR  NEEDS 

Nickel  Cadmium,  Alkaline,  Lead-acid,  Lithium,  Mercury,  etc. 
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UNADILLA  ANTENNA 
MANUFACTURING  CO. 

PC  Sox  4215  SV^Anoovec •MA»01  atO 
(S0flH75-'7B31  Sam-Spm  EST»{50a|  474-8949  24MRFAX 


W2AU 
{1;1  &4:1) 


BIG 


« 


W3DU 
(HF  &  VHF) 


THEUI\^    SIGNAL 

Amateur  Antenna  Baluns 

F«r  over  20  years,  prtftrred  by  Amatetir,  Cominerclal  and 
Miliciry-  OpemtoR.  Asaiembled  wiih  alJ  s^tainkss  steel  hardware 
and  hyilt-in  liglitmng  arrci*tcr  minimizes  your  TVl,  ma^ximi/cs 
your  power. 


Transformer  Baluns 

For  medtum  power  (i  OOO  waUe  RF  mini  mum)  and  broadband  operation  3-40  MHr 

W2AU1:1 

50/50  or  75/75Q            | 

Dipoles.  V's 
Beams,  Quads 

W2AU4:1 

200/50  or  300/75Q 

Hi-Impedance  Antenna 

(le:  FoWed  Dipoles) 

Norr-Transformer  Baluns          i 

W2DU-HF 

1 .8-30  MHz 
3000^9000  W 
1 500-5000  W 

A 

w/t:1  SWR 
W/2:1  SWR 

W2DU-VHF 

30-300  MHz 
2000-4000  W 
1200-2400 W 

Contact  Your  Local  Ham  DBaler  Todavlll 

Call  or  write  direct  for  our  informational  brochure  on 

our  other  fine  products 

Traps«Anienna  Kits* Filtfrfi •Center  lns44l«(ors*£NDsulatlofm  '•  Coaxial  Relay* 

AM  products  come  wrlh  i  10  Day  Warranty 

—NOTICE— 
We  are  the  NEW  manufacturers  of  the  original 

JAMES  MILLEN"  Products 
(508)  475-7831    Sam-Spm  EST 
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INTRODUCING 


ID  ELEMEIHTTS 


What  Ls  the  ad\  antage  of  Vest^ial  Sideband  (V5?R)? 

AEAji  hyrV-430A  Vestigial  SitJcband  operation  drastically 
raiuces  aiijacent- channel  interference.  VSB  requires 
much  ie^^^  bandwldlh  than  existing  doubEe-sideband 
designs;  it's  ihs  standard  method  of  moduiation  re£|uired 
by  rbe  FCC  for  all  U.S.  broadcast  TV  stations.  Similar  in 
principle  to  S SB ^  VSB  puts  all  of  the  audio  eriergy  and 
most  of  the  video  in  ONE  sideb^d  iasiead  of  two.  Using 
about  half  the  spectrum  space  of  competitive  units,  the 
FSTV-430A  is  the  ONLY  ATV  unit  that  conserves 
spectrum  space  by  using  VSB.  Even  with  AEA*s 
LA '430/50  amplifier,  one  sidebiind  is  reduced  more  than 
3CklB.  VSB  presents  an  obvious  advantage  lo  the 
bandwklth-coi^*cbu5*  ATV  opemtor. 


ATV  SYSTEM 


Add  a  new  dimension  to  your  amateur  radio  com- 
munications with  AEA's  Amateur  Television 
(ATV)  sysiem.  If  you  hold  at  least  a  technician- 
class  license^  you  can  transmit  and  receive  live  or  taped 
audio  and  video  Fast-Scan  TV  (FSTV)  information  that 
rivals  broadcasl  quality.  Now  you  can  share  more  than 
conversation  over  the  air  with  this  new  mode  of  "per- 
sonal communications." 

It^s  Easy  and  Inexpen- 
sive. If  you  have  a  video 
camera  or  camcorder  and  a 
standard  TV  set,  you  may  al- 
ready own  the  most  expen- 
sive components  of  an  ATV 
system.  AEA's  ATV  system 
includes  a  transceiver  and  an- 
tenna. Simply  connect  the 
camera.  TV  and  the  antenna 
in  the  transceiver,  and  you're 
on  the  air  LIVE  with  one 
wall  RE.E!  Your  TV  set  will 
monitor  your  transmitted  and  received  pictures.  If  you 
want  to  broadcast  with  mor^  power.  AEA  also  oflfers  a  50 
watt  ma*ii-moumed  linear  amplifier  with  power  supply. 

The  FSTV-430A  Transceiver  features  a  low-noise 

UHF  GaAsFET  preamp  wiih  a  typical  noise  figure  of  less 
than  L.5dB  and  a  crystal-controlled  or  variable  tuning 
down  converter.  Output  is  available  on  channel  3  or  4 
for  signal  reception  AND  monitoring  transmissions. 
Two  frequencies  can  be  selected  from  the  front  panel  for 
transmission  (one  crystal  is  included).  The  AEA  dcsitm 
is  also  optimized  for  superior  video  and  audio  quality 
without  sync  buzz  even  with  weak  signals.  The 
FSTV'430A  is  the  only  transceiver  you  need  to  work 
ATV  and  it  also  allows  you  to  use  the  same  TV  set  to 
monitor  your  transmitted  and  received  pictures. 

The  LA-430/50  Amplifier  with  Power  Supply 

gives  a  boost  lo  your  ATV  signal  It  includes  a  50 W 
RE.R  mast-mounted  Linear  Amplifier  (patent  pending) 
covering  420  to  450  MHz  and  a  GaAsFET  preamp 
which  utilize  the  antenna  feedline  for  DC  power  The 
mast-  mount  eliminates  the  line  loss  between  the 
amplifier/preamplifier  and  the  antenna  to  improve  both 
transmission  and  reception,  and  is  the  equivalent  of  a 
I  now  amplifier  in  the  shack  with  a  3dB  line  loss.  The 
amplifier  is  housed  in  a  weather-resislatit  alodized 
aluminum  case.  The  MPS- 1 00  power  supply  also 
provides  a  1 3.6  voll  output  for  the  FSTV-430A. 

The  430-16  Antenna  is  a  high- 
performance,  computer-optimized 
yagi  specifically  designed  for  ATV 
operation.  It  features  broadband 
frequencv  coverage  from  420  to 
440  MHz.  l43dB  gain.  O-ring 
sealed  connectors,  28  degree 
E  plane  and  32  degree  H  plane 
beam  widths  and  16  elements  on 
a  10-foot  boom. 

See  AEA's  FSTV  System  at 

your  local  authorized  AEA  dealer. 
Put  yourself  in  the  ATV  picture 
and  join  the  fun! 


Advanced  Electronic  Applications,  Inc. 

2006"196thSt.SW/P.O.  Box  2160  Lynnwood^WA  98036  206-775-7373 

Prices  and  specifications  subject  to  change  without  notice  or  obligation. 
Dealer  Inquiries  invited.  Copyright  1989, 


AEA  Brings  You 

A  Better  Experience. 
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Color  SSTV  for  the  Atari  ST 

Parti 

Atari  ST  owners  already  have  99  %  of  a  color  video  station 


by  John  W.  Langner  WB20SZ 


A  catchy  ad  contains  a  picture  with  a 
transceiver,  a  television,  a  tape 
recorder,  -^  missing  box,  and  the  caption, 
"Yoy  already  own  75%  of  a  color  video 
station/'  Reading  the  fine  print,  you  discover 
thai  the  missing  piece  costs  S 1 295.  It's  a  very 
fine  and  popular  piece  of  equipment,  but  the 
price  is  a  bit  steep  for  someone  with  only  a 
casual  interest  in  trying  a  new  mode  of  com- 
munication, 

A  few  years  ago  you  didn*t  have  much 
choice.  You  could  either  buy  a  commercial 
scan  converter  or  home-brew  a  very  compli- 
cated device.  Very  few  people  had  the  .skill 
and  patience  to  build  it.  Modern  home  com- 
puters, though,  have  lots  of  memor> ,  plenty 
of  processing  power^  and  adequate  color 
graphics  displays  to  serve  as  the  hase  for  a 
slow-scan  television  system.  Just  add  a  sim- 
ple interface  and  suitable  software  and  you 
are  on  the  air  with  SSTV  video. 

Part  I  of  this  two-part  article  gives  you 
background  on  the  development  of  amateur 
SSTV  and  describes  a  low-<:ost  SSTV  inter- 
face and  software  for  the  Atari  ST  comput- 
er.'"^"^  Part  U  will  show  you  how  to  build  a 
high  performance  color  SSTV  interface  for 
this  widely  available  computer. 

Table  1  lists  the  features  of  this  system. 
Before  continuing,  however,  let's  first  look 
at  how^  SSTV  pictures  are  iraminiitted, 

SSTV  Tfiuii^mission  Formats 

The  original  slow-scan  television  standard 
uses  atone  of  1500  Hz  for  black,  2300  Hz  for 
white,  and  rrequencies  in  between  for  shades 
of  gray.  The  120  scan  lines  are  separated  by 
nve-millisecond  horizontal  sync  pulses  of 
1200  Hz.  Vertical  sync,  between  frames,  is 
also  1200  Hz.  but  30  milliseconds  long. 
Figure  I  illusiraies  a  single  scan  line. 

Early  color  pictures  were  transmitted  with 
the  frame  scquemial  methiLxl,  Three  separate 
black  and  white  frames  were  generated  with  a 
red.  green »  or  blue  filler  in  from  of  the  TV 
camera.  On  the  receiving  end,  a  triple  expo- 
sure photograph  was  made  wjih  red.  green, 
and  blue  filters  between  ihe  CRT  and  camera, 
As  technology  improved,  it  became  feasible 
to  keep  all  three  frames  in  memory  and  dis- 
play them  at  the  same  time  on  a  color  TV. 
Figure  2  shows  an  example  with  five  venical 
color  bars. 
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Phoia  A.  Atari  STSS'IV  u\st  patterns. 


Fhoio  B.  Law-cosi  interface  layouL 


About  a  decade  ago,  several  experimenters 
developed  various  single  frame  color 

schemes.  One  of  the  many  formats  is  ilius- 
traied  in  Figure  3."*  Rather  than  giving  equal 
amounts  of  time  to  the  red.  green,  and  blue 
components,  you  can  use  a  shon  transmission 
time  more  efficiently  by  giving  more  time  to 
green.  This  is  because  our  eyes  are  more 
sensitive  to  changes  in  green.  The  first  iwo^ 
thirds  of  each  scan  line  is  for  intensitv  of 

m 

green.  The  remainder  is  for  aUe mating  red 

and  blue  information,  which  is  the  average  of 
two  scan  lines. 

The  Robot  transmission  formats  are  differ- 
ent in  that  ihey  transmit  luminance  (bright- 
ness) and  chrominance  (color)  information 
rather  than  red.  green,  and  blue.^  Lumi- 
nance, represented  by  Y,  is  computed  as 
0.30  R  +  0,59  G  H-  0.1 1  B.  Chrominance  is 
conveyed  by  the  two  values  R  -  Kand  B  —  Y . 
Table  2  contains  luminance  and  chrominance 
values  for  several  colors. 

The  possible  ranges  of  Y,  R  -  Y,  and  B  -  Y 


are  scaled  into  the  range  of  1500  to  2300  Hz 
for  transmission  (see  Figure  4).  At  the  receiv- 
ing end,  you  can  calculate  original  RGB  val- 
ues with  a  little  elementary  algebra. 

A  benefit  of  this  system  is  thai  the  first 
two-thirds  of  each  scan  line  contains  a  black 
and  white  compatible  signal.  Someone  with 
an  old  eight-second,  black  and  white  system 
can  receive  a  l2-s^:ond  color  picture  proper- 
ly, and  not  even  realize  ii  was  transmitted  in 
color! 

Operation 

Now  that  you  have  a  little  background  and 
history  on  SSTV,  let*s  look  at  the  system  Tve 
put  together.  To  start  with,  there  are  current- 
ly two  versions  of  the  software.  Version  0,9 
has  the  capability  to  send  and  receive  pic- 
tures, manipulate  images,  generate  test  pat- 
terns, and  read  picture  files  from  disk-  The 
Ml  version,  1.1,  can  perform  all  the  ftinc- 
lions  of  0.9,  plus  save  images  to  disk.  Ver- 
sion 0.9  is  available  at  various  user  groups. 
Two  groups  1  know  of  are:  Atari  Microcom- 
puter Network,  John  Adams  KC5FW,  17106 
Happy  Hollow^  San  Antonio,  TX  78232, 
USA;  and  ASTUR  (Atari  ST  Users  on  Radio) 
GEERAERT  Michel,  W.  Elsschodann  21, 
B  8460  Koksijde,  Belgutm.  To  the  first 
group,  send  a  formaned  disk  and  S2  for  the 
program;  to  the  second  group,  send  two  disks 
and  three  IRCs  (one  disk  w  ill  be  returned). 

Version  1 , 1  is  available  from  A& A  Engin- 
nering  in  Anaheim,  California.  Version  LI 
is  useful  only  for  the  high-performance  inter- 
face, described  in  Pan  U  of  this  article,  to 
appear  in  the  January  *90  issue. 

The  screen  is  divided  into  several  regions 
{see  Figure  5).  The  top  line  contains  mes- 
sages^ and  a  prompt  for  keyboard  input,  when 
necessary.  The  menu  contains  a  list  of  the 
available  commands.  The  selection  line  indi- 
cates the  currently  selected  monitor  and  im* 
ages.  Each  **TV  monitor"  displays  an  image 
with  128  by  120  pixels  with  256  colors.  You 
can  adjust  brightness  and  contrast  with  the  aid 
of  the  color  bars, 

How  can  256  colors  be  displayed  at  once? 
In  low  resolution  mode,  the  ST  can  normally 
display  from  a  palette  of  16  colors  picked 
from  the  512  possibilities.  You  can  increase 
the  number  by  reloading  with  a  different  set 
of  colors  during  horizontal  blanking  inter- 
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Figure  L  Single  scan  line  plot  for  the  original 
S-second  black  and  while  SSTV format. 

nipts.  However,  ihere  is  stilf  a  maximum  of 
only  1 6  colors  on  each  scan  line. 

This  program  uses  a  different  technique. 
Two  different  screen  images  arc  bailt  in 
memor> ,  Each  has  a  different  palette  of  16 
carefully  chosen  colors.  During  each  venical 
blanking  inienupt,  the  opposite  screen  and 
palette  is  selected  to  produce  a  total  of  256 
colors.  The  30  Hz  flicker  becomes  a  liitle 
wearing  to  stare  at  all  day,  but  it  works  very 
well  for  shoner  periods* 

Photo  A  shows  the  command  menu.  The 
first  column  contains  the  commands  to  re- 
ceive, transmit,  print » load  from  disik,  save  to 
disk,  and  quit  from  the  program.  The  second 
column  shows  the  transmission  formats.  The 
third  column  contains  functions  to  manipu- 
late images.  The  last  column  contains  com- 


tors"  is  the  active  or  "selected"  one. 
Mosi  of  the  commands  use  the  content 
of  the  selected  monitor.  Press  the  left 
arrow  key  to  select  the  left  monitor. 
The  *'  <  -"  on  the  selection  line  is  then 
highlighted  in  red.  Press  the  right  ar- 
row key  to  select  the  right  monitor; 
**->**  will  then  be  highlighted. 

The  10  image-buffers  in  memory 
are  numbered  0  through  9.  The  TV 
monitors  can  display  any  of  the  image 
buffers.  A  number  above  the  monitor 
w^iil  be  highlighted  to  show  which  im- 
age buffer  it*s  displaying.  You  can  se- 
lect an  image  for  the  currently  selected 
monitor  by  pressing  one  of  the  digit 
keys,  0  through  9.  Press  the  up  or 
down  arrow  key  to  select  the  next 
higher  or  lower  image  buffer. 

There  is  one  more  image  buffer  that 
tsn*t  displayed  on  the  screen.  Com- 
mands thai  modify  an  image  buffer 
first  copy  the  old  image  to  the  save- 
buffer.  The  undo  key  exchanges  the 
currently  selected  image  and  the  saved 
image. 
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Figure  3.  Suding  ll-second  single  frame  color  for- 
mat. 


mands  to  generate  test  patterns.  The  currently 
selected  format  is  highlighted  with  a  yellow 
background. 

Most  commands  require  only  a  single 
keystroke.  Menu  items  ending  with  '*.."  re- 
quire adduionai  input.  For  instance,  when 
saving  an  image  to  a  disk,  you  miisi  specify  a 
file  name.  A  flashing  text  cursor  appears 
along  with  a  prompt  for  input.  While  a  com- 
mand is  being  ocecuted,  the  menu  item  is 
highlighted  by  a  red  background.  This  as- 
sures you  that  you  have  pressed  the  correct 
key.  When  the  background  color  returns  to 
normaL  you  know  the  command  has  been 
carried  to  completion. 

At  any  time,  one  of  the  two  "TV  moni- 


Sending  and  Receiving 

The  first  step  for  sending  or  receiv- 
ing is  to  select  the  transmission  format  from 
the  second  column  of  the  menu.  Press 
*'R"  to  Stan  receive  mode.  The  firsi 
frame  will  go  into  the  current  image. 
Subsequent  frames  will  go  into  con- 
secutive image  buffers^  and  the  select- 
ed monitor  will  alternate.  Terminate 
receive  mode  by  pressing  the  space  bar. 
Function  key  '*n*'  transmits  the  cur- 
rent image  n  times.  Press  the  shift  key 
at  the  same  time  to  transmit  consecu- 
tive images,  once  each.  For  example, 
if  image  6  is  in  the  selected  monitor, 
and  you  press  Shift-F3,  images  6,  7, 
and  8  will  be  transmitted.  Press  the 
space  bar  to  terminate  transmission 
early* 

Printing 

You  can  print  the  image  on  an 
Epson  or  compatible  dot  matrix 
printer  by  pressing  **P,"  for 
Print.  Each  screen  pixel  is  con- 
verted to  a  4  X  4  group  of  dots  on 
the  printer.  Each  group  can 
have  0  through  1 6  dots  printed, 

so  17  gray  levels  are  available  when 

viewed  from  a  distance. 


Figure!.  Frame  sequemial  color  SSTV.  Three  b&  w 
frames  were  sent  for  red,  green,  and  blue  compo- 
nents. 


Image  Manipulation 

You  can  manipulate  the  image  in  a  variety 
of  ways,  Uncolor  (U)  converts  a  color  image 
to  biack  and  white  so  that  you  can  see  what  a 
color  picture  will  look  like  transmitted  or 
printed  in  black  and  white.  However,  yoii 
don't  have  to  uncolor  a  picture  before  trans- 
mitting it  in  black  and  white  or  printing  it  out. 
Mirror  (M)  swaps  the  left  and  the  right  sides 
of  a  picture.  Rotate  (O)  turns  the  image  90 
degrees.  Negative  (N)  inverts  all  the  colors: 
white  becomes  black,  blue  becomes  yellow, 
etc.;  medium  gray  is  hardly  affected. 

Zoom  fZ)  expands  one-quarter  of  the  im- 
age by  a  factor  of  two  so  that  it  fills  the  entire 
**monitor. ''  At  the  prompt*  type  a  single  digit 
to  select  which  quaner  of  the  screen  you  want 
to  expand:  7,  upper  left  corner;  5,  center;  2, 
center  bottom;  and  so  on.  These  positions 


J 


Loading  and  Sa^  ing  Images 

Press  **L''  to  load  a  picture  from  a 
disk  file,  and  **S'*  to  save  a  picture  to  a 
disk  file.  This  program  accepts  the  file 
formats  of  the  most  popular  drawing 
programs.  The  proper  conversion  rou- 
tine is  selected  by  the  file  extension: 
NEO  for  NEOchrome,  PIl  for  Degas, 
or  STV  for  its  own  file  format  with  256 
colors. 

^' V"  saves  the  entire  screen  in  a  file 
called  SCREEN. NEO.  You  can  load 
this  file  into  memory  to  transmit  a  self- 
portrait. 


t 

n 

c 

r      I 


H 
I 
1 

c 


K 
E 


G 
R 

E 
£ 
H 


L 
\i 
C 


I, 
ft 

t 


f  k 
N  T 
C     I 

I     I      I 


m 
E 
t 


i 

L 

t 
K. 


I     I     !     I 


ZaOOMl  — 


■  SOOHi 


lEOOHi  — 


2300 Ht 


J 


'11-1 


WPEAt 
*  TIMES 


■iSOOHi  — 


ISEKIMi 


V    ^^      ^^^m 


-m-t' 


Hf- 


■+. 


-r 


i h 


fOmi/iJPV 


Figure  4.  Robot  1 2 -second  single  frame  color  for- 
mal. 
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Figure  5,  Screen  layout  for  ihe  SSTV  pro- 
gram. 


Low  Cusi  Inti'rface 

Figure  6  shows  the  station  configuration 
for  the  low -cost  inicrface. 

The  Alari  ST  has  a  buill-in  sound  generator 
chip  which  may  be  used  to  produce  tones  for 
SSTV  transmission.  I  have  received  good 
signal  reports  by  holding  a  microphone  up  to 
the  computer's  speaker,  but  the  exaci  piace- 
mem  has  a  big  effect  on  the  resulting  signal 
quality.  The  computer  has  no  provision  for 
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Figure  6.  Stanoft  layout  usittg  the  low-cost  interface. 


conform  to  the  numeric  keypad.  Shrink  (S) 
does  the  opposite  of  Zoom. 

Finally*  use  Merge  (E)  to  combine  multiple 
images  into  one.  Specifying  only  one  source 
image  produces  a  copy  of  that  image.  Not 

specifying  a  siource  image  clears  the  current 
image  buffer* 

Pattern  Cieiieration 

''C*'  produces  a  traditional  8x8  black 
and  while  checkerboard  pattern.  "K'* 
produces  a  more  colorful  akernaii\c.  Press 
'  'G"  for  a  gray  scale  pattern, "  W  *  for  colors 
arranged  in  rainbow  order,  and  **A"  to 
produce  256  rectangles  with  all  ihc  possible 
colors*  Finally,  ""B"  generates  overlapping 
red,  green*  and  blue  circles*  The  tntersec- 
lions  of  these  circles  are  yellow*  cyan,  ma- 
genta, and  white.  Again*  see  Photo  A  to  see 
the  last  pauern. 
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Table  1 .  Summary  of  Features 

Sends  and  receives  these 
popular  formats: 

Robot;  8  second  black  and  white 

1 2.  24  &  36  second  COlOr 
Volker  Wraase:  24, 48.  amj  96 

second  co^ 
AVT:  90  second  color 

24,  94  secofKJ  DOtor .  recefve  only 
Screen  cofitains: 
Two  images  with  1 2Sx  1 20  pixels  of  256  colors 
Menu  of  available  commands 

Test  pattern  generation: 
Checkerboard,  rainbow,  all  colors 

Image  manipulation: 
Mirror,  roiaie,  zoom,  shrink 

Load  and  save  images  with  various  file  lonnats: 
NEOchr(»ne,  Oegas,  Ovvn  fomiat  with  2S6  cok>r5 

Ke^  tett  images  in  memoty  for  mstant  access. 

Print  images  with  17  gray  ievels. 

Can  use  either  low  cost  (about  $7)  interface 
connected  to  modem  and  printer  ports,  or  high 
performance  Interface  connected  to  MIDI  port. 


audio  input,  so  you'll  need  a  simple  titt^lade 
for  receiving.  The  schematic  is  in  Figure  7 

and  ibe  parts  list  is  in  Table  3, 

U 1  is  a  phase-locked  kxip  which  lcx:ks  onto 
the  strongest  lone  present.  U2  produces  a 
square  wave  with  exactly  a  50%  duty  cycle, 
Ql  provides  protection  for  the  computer;  the 
output  of  U2  may  exceed  5  volts. 

The  RS-232  pon  is  used  only  as  a  source  of 
plus  and  minus  5  or  6  volts.  The  busy  input  of 
the  printer  port  happens  to  be  connected  to  a 
hardware  timer  which  is  used  to  measure  the 
length  of  each  pulse.  You  must  adjust  R3  for 
an  output  of  roughly  1750  Hz  with  no  input. 
You  don't  need  a  frequency  counter  for  this 
adjustment;  pressing  the  ****'  key  on  the  nu- 
meric keypad  wUl  display  on  screen  the  ap* 
proximate  frequency  of  the  signal  frtum  the 
interface. 

Cone  lu.s  ion 

A  phase-locked  loop  works  well  with  a 
strong,  clean  signaK  but  not  so  well  under 
noisy  conditions.  Holding  a  microphone  near 
a  speaker  driven  by  a  square  wave  isn't  ideal 
for  generating  a  clean  signal*  and  swapping 
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The  "Ham  10'  ten  meter  antenna  Is  designed  and  manufactured  t>v  Americsn 

Antenna,  makers  of  the  wortd  famous  t(40  Antenna  With  a  power  handling 

capacrtv  of  1500  watts  and  a  band  width  of  ISmhz  between  3  1  swf5  points 

ttie  'HAM  10'  Is  the  perfect  compllmenr  to  all  single- bana  ten  meter  rigs, 

Tne  stainless  steel  base  of  tne  "HAM  TO'  is  supplied  w^th  an 

adjustable  trunk  Up  mounc  Aiso  available  is  an  optional  adaptable 

neaw  duty  magna  mount 

ucLusin  PummK: 

®  HANDLES  UPTOISOOWMTSI 
®  METALPLAS  CONSTRUCTION. 

®  30°  RonvrioN  of  base. 

®  STAINLESS  STEEL  WHIP  AND  BASE. 
®  MOUNTS  ANYWHERE  ON  ANY  VEHiCLEI 
®  FULLY  ASSEMBLED  WITH  18  Of  RC-S8  COAX. 
®  COMPUTER  DESIGNED  tSOLAHON  CHAMBER. 

For  A  Free  Brochure^  Call: 
1-800-323-5608 

IN  IL.  t  800-942-8175 
70r)^r/teJ  AMERICAN  ANTENNA  1500  EXECUTIVE  DR.  ELGIN,  IL  60123 

CIRCLE  92  Oil  READ£H  SERVICE  CARD 


'^.P^H 


CO 


^.^'i^^iKI^  .^^5^  NO  TUNERS? 
/^*»ml.mmlk^P^aOr-->'''^  NO  RADIALSI 

.  NORE&STORSr 

'^^^-""'^  NO  COMPROMISE! 

FOUR  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE. 

'  S««  r«  via  Ml  J  n  Oct.  13,  1 9B4      '  Sapl  n.  1 9&5      M*fch  73.  1 966 

cao«c,  i9aa 
B I  LA L  COMPANY 

1 37  M a  nc h aster  D  ri  v*  ,^  ^^ 

(719^667  0850 


Silent  Solar  Power 


The  S319.95  Bullci-Tc-JceJ  QR\  i'-l.iT  Power  Supply  tcep.  voui     ^ 
repeater  on  [he  air'rv>iJiiU  Xtt  cloct  or  powers  \o\i\  lOO*'  HF aiadiMi 

■60  hrs  a  fflonihf  ConfMl  cIkulE  spj:c  J*  charge,  prt^ri^cis  g*?1  <i*\\\  $i. 

(S01)373-S425  n^  ^'-^  '^isftf::  Prov.^  ur  ^m^ 

CIRCLE  23e  ON  RE;A0ER  S£RV^e  CARD 


CIRCLE  42  ON  READER  SERVICE  CARD 


Your  Ham  Dollar  Goes 

Further  At 
call  or  write  for  special  quote 


When  \\  comes  ro 

FAST  DELJVERy.  HONEST  OEAUNG  af^CJ 

PRGMPT-DEPENOABLE  S  £  R  V  l-C-E  saCH  uO 


We  aan  t  |ust  advertts-  w  —  WE  GIVE  (T* 


C6^^  ^eaf 


In  t937,  Slan  Burghardt  CW0IT).  because  of  his  intense  interest  in 
amateuf  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing,  Quafity  Products  and 
Dependabfe  'S-E-R-V-i-CE  '! 

Above  ail,  we  luHy  intend  lo  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "tor"  ireatment  you've  come 
to  fely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  50, 
BO  and  even  BO-day  parts  and  tabor  warranties  on  se(ected  pieces. 
And  always  remember: 

—  WE  SERVICE  WHAT  WE  SELL  — 


^t?ef^ 


SELECTION 


SIRVIC-E 


SATISfACTIOH! 


'  AMERIU  S  MOST  RELIA9U  AMATEUR  RADIO  DEAUr 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  yr  Write  U^  Ttxlay  For  a  Outite" 
Ytniil  Find  Us  tube  Courteous.  Kmwledgeable 

and  Hones  I 

PHOKE  (605)  886-731 4 
FAX  (605)  886-3444 


AEA 

B&  W 

Daiwa 

Paiomar 

Aiinco 

Beiden 

Hustler 

Radio  Cailbook 

Amerftron 

Bencher 

Kantronics 

Ritron 

Am  phenol 

Bird 

Kenwood 

Rohn 

Amptre 

Butternut 

Larsen 

Telex.Hygain 

Antenna 

Centurion 

MFJ 

Ten-Tec 

Specialists 

CES 

Mirage/KLM 

UnadiMa/Reyco 

Astron 

Cushcraft 

Mosley 

Yaesu 

STORE  HOURS: 

^  i  f  M    f«Ti 

etosii> 


HAH  AMD 

o«oc« 


m 


ViSA* 


Write  today  for  our  lotest  Bulletin /Used  Equipment  List. 


162  N.  Maple 

P.O,  Box  73 

Waiertown,  SD  57201 


Get  the  most  of  HF  Mobiling 

Yaesu  FT-747GX 
SPECIAL  OFFER! 

CALL  TODAY 
FOR  SPECIAL  QUOTE 
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Yes,  please  send  infor- 


mation on  your  line  of  amateur 
antennas  to: 

NAME 

ADDRESS ^^___ 


art 


SHOE 


OP 


I 
I 
I 

I 

I 

I 

On«  Newtronira  Place 
Mineral  Wells,  Te^s  76067  ] 

(817)  325-1386 

CIRCLE  2G9  ON  READER  SERVICE  CARD 


Table  2. 

Conversion  of  RGB  to  Luminance  and  Chrominance 

CokF 
black 

R 
0.0 

G 
0.0 

B 
0,0 

Y 

0.0 

R-Y 

B-Y 
0.0 

0,0 

dark  gray 

0^ 

0J2B 

0.25 

0^ 

0.0 

0.0 

medium  gray 

0-5 

0.5 

0.5 

0.5 

0.0 

0.0 

fighigray 

0.75 

0-75 

0J5 

0.75 

0,0 

0-0 

whKe 

1.0 

1.0 

IjO 

to 

00 

00 

bJtie 

0,0 

0.0 

1.0 

0J1 

-0J1 

0J9 

green 

0.0 

1.0 

0.0 

0.59 

"0.59 

-0.59 

cyan 

0.0 

1,0 

1.0 

0.7 

-07 

0.3 

red 

1.0 

0.0 

0.0 

0.3 

0.7 

-0.3 

magenla 

1.0 

0-0 

to 

0,41 

0.59 

0.59 

ye  low 

1.0 

to 

0.0 

0.89 

0.11 

-0.89 

cables  to  receive  or  print 
is  ao  annoyafice.  The 
low-cost  interface*  how- 
ever, provides  a  quick, 
easy,  and  cheap  way  to 
enter  the  exciting  world 
of  slow-scan  television. 
Stay  tuned  next  month 
when  I  describe  how  to 
buitd  the  high  perfor- 
mance interface! 


RGfcrences 

'Edwards,  Jon  R,.  Robinson. 
Phillip,  «nd  McLaugMn.  Bren- 
da,  'The  Atari  S20ST/'  BYTE, 
January  1986,  page  84. 

'RobiTison,  Phillip,  and  Ed- 
wards, Jon  R,.  "The  Atari 
KMOST-"  BYTS.  Mtrcb  1986, 
pageM. 

^Menconi,  Dave,  "The  Alari 
1040ST-  '  BYTE.  Febrttajy 
lt87,  page  231. 

^Sudmg.  Robert  WiLMD.  "8 
and  12  sectind  single -frame  col- 
or SSTV."  TheBestofAS-SlQw 
Scan     Teievision,   page  34. 

[Reprint  bookkl  number  103  /rom  ESF  Copy  Services, 
4011  Ckwview  Drive,  Cedar  Falls  lA  506 13,  $10  plus  $1 
post  age.  1  Suditijii  for  mots  are  not  commonly  u&ed  now. 

^Robot  Re^arch,  Inc..  Instruction  Book— Model  1200Q 
Section  Wine,  "Techmcal  Descripiion"  Manuai  is  avitiiabk 


Table  3.  Parts  list  for  Low  Cost  Interface 

Pan.  Nc 

i.            Descnption                                Quantity 

Price 

CtC2 

100  |iF  electro^.  10  V 

2 

@.19 

ca 

0.1  tiF  disc  cefaniic 

.15 

C4 

0.01  }jF  mylar 

.11 

C5 

0.001  ^iF  myfar 

.06 

cd 

0.033  tiFm/lar 

.11 

Dt02 

1N4O01 

2 

@.io 

J1 

DB-25S  connector  to  modem  port 

.79 

PI 

DB-25P  conneciof  to  printer  porl 

75 

Q1 

2N3904 or  similar 

.12 

R1R2 

4.7  k 

2 

@.06 

m 

10  k  trim  pot 

89 

m 

22k 

.06 

m 

NE  565,  phase-locked  locp 

.99 

m 

CD  4013,  dual  type  D  ffipfloii 

.29 

perlboard  (RS  part  276-150) 

.99 

two14prnlC»xkels 

2 

#.39 

Approinmate  fofal 

S7,00 

prices  sfKJwn  are  frmn  a  typical  mail-Ofder  catalog,  except  where  ^ 

a  Radio 

Stiack  (ftS)  pan  number  Is  listed. 

.<^pamte!y  for  SZ3  from  Robot  Ressarch,  /wr,,  5636  Ruffin 
Rmd.  San  Diego  CA  92123.  Tei.  {619}  279-B430,  Essentiall)} 
the  ^ma  informafion  is  in  "Upgrade  Your  Robot  400  S5TV 
Convemr,  "Vi^  BeM  ofA5—Roboi  40Q  Mtyds,  page  41,  ESF 
reprint  booklet  1 10.  Same  price  as  above. 


Nets,  Newsletters,  and  Magazines 

The  Jniematidnal  Visual  Cornmunicallon  Association  (TVCA)  has  four  weekly  SSTV  pwts; 

Nonh  Amencan  SaL  1500  UTC.  14.230  Mhiz 

South  Anwncan  W^.2300UTC.  14.236  MHz 

Eyropean  Sat.  1300  UTC,  14.233  MHi 

Soum  Pacific  Sun.  0400  UTC.  14^47  MHz 

Another  SSTV  net,  The  Siow  Scan  TV  Networit,  meets  on  Saturdays  at  1 800  UTC.  also  on  1 4.230  MHz.  This 
one  tends  to  have  fewer  pictures  and  more  technical  discussions. 

The  Atari  Microcomputer  Network  meets  Sundays  at  1600  UTC  On  14.326  MHz,  This  is  a  good  source  of 
infqrmalion  on  ham  applications  for  Atari  computers.  The  group  also  publishes  a  newsletter  cailed  Ad  Astra.  The 
cost  is  $15  US  or  $1S  CDISi  for  six  issues  per  yeat.  Those  outside  US  or  Canada  shouid  add  an  extra  $5  for 
additional  postage.  The  editor  is  Gil  Frederick  VE4AG,  130  Maureen  Street,  Winnipeg,  Manitoba  R3K  1M2 
CANADA. 

The  United  States  ATV  Society  (USA TVS)  publishes  The  Spec^Com  Journal.  This  Is  primarily  oriented 
toward  fast  scan  TV,  but  there  ^s  usually  some  mention  of  SSTV  Cost  is  S20  for  six  issues  per  year.  Add  an 
additionai  SS  for  maiiing  to  Canada  and  Mexico.  Anii  SI  0  for  other  countries  A  net  is  held  each  Tuesday  night  at 
2000  Eastern  time  on  3.871  MHz.  The  Spec-Corn  Journal.  P.O.  Box  H.  Lowden  I A  52255-0409. 

TheBriltsh  Amaleyr  Television  CtubiSATC)  publisher  the  quarterly  CD- TV  magazine.  Annual  membership 
IS  £6,  For  a  membefShip  appHcation.  $er»d  an  SASE  to  Dave  Lawtoi^  G4)AN0,  Grenehurst/  Pinewood  Road, 
Htgh  Wycombe,  Bucks  HPl  2  400  ENGLANO,  The  US  repfeseniauve  ts  Wyimn  Research,  inc.,  R.B.  #1  flox  95, 
WaldnDn  m  461 82  Wote  for  irrfofmaliof*  about  currem  rates  in  S  US. 

An  announcement  of  a  new  magazine  appeared  just  as  t  was  putting  the  finishing  touches  ort  this  article: 
Amateur  Television  Quarterly ,  1 545  Lee  St .  Suite  73,  Oes  Ptaines  II 6001 8,  A  subscnp^ion  costs  SI  5  per  year. 
(Add  an  addttional  S5  fof  postage  to  Canada  or  S1 0  for  other  cou nines.) 

ASTUR  has  a  newsletter  which  {%  available  only  on  disks^  Cost  is  two  disks  (one  wifl  t^e  returned)  and  a  few 
IRCs,  ASTUR  (Atari  ST  Users  on  Radio).  GEERAERT  Michel  W.  Bsschoilann  21 , 8-8460  Koksijde,  Belgium. 
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Xi'xtDay 


3a  .i.Coji^ 


K& 


3 


Tod^ 


AntennaslVest 

,(801 J  373-&425 


Rawhofw  Assorrmenf 
Hi-  Ship  XfxfDay  2n4  Ikfy  A^Af 
100  i2*.95  SH.95  S19.!^5 
200  SJ4.»5  S34.9S  S29.95 
4i4  $49.95  S44.95  539.95 
5«  S5  4,9'5  S-«9.f?  i4-l.95 
tO«0       $99,95    S*9.95     $79,95 


iUl  -^rdtrt  pfii  ^d  J^fT  ur    pn-^tr  ui 

Bat  50062-5.  Ptk^i..^  tiT  ^4*i<S5 


eifiCU  39  ON  READER  SERVICE  CARD 


PAY  TV  AND  SATELLITE  DESCRAMBUNG 
NEW..,     19B9  EDITION...     NEW 


the  figw»gt systems,  parameters,  tum-ons,  Kafassmenl. 
andl  countermeasure$  being  used  by  and  againsi  i^blet, 
wireless,  3fid  sateOife  operators  New  ofiginal  rnforma- 
lion  $1S.§S  Pay  TV  Vol  i  S14.t5  Volume  2  S12.9S, 
Btp^risnccs  wirh  VC  $12,9S.  MOS/MMDS  Handbook 
$9.95  8yild  SateHiie  Systems  Under  S6O0  »12.95,  Any 
3/SZB  or  6/542.  Scrambling  Nftwa  Monthly  S24.95/yr 
SampJ^  S3  Scrambling  News  Year  1  (200  pages} 
S22.95  FREE  Niew  Fall  Catalog' 


Scrambling  News,  1552A  Hertel  Ave..  Byftalo, 
N.Y.  14216  CODs  716-874-2086 


CJRCtE:  3&  OH  READER  SERVICE  CARD 


RC-1000 

REPEATER 
CONTROLLER 


From 

Micro 

Computer 

Concepts 


•  Repealer  Conlral  •  Autopatch 

•  Complete  RX-TX-Phone  Line  Interface 

•  Intelligent  CW  ID  •  Auxilary  Output  •  Easy 
to  Interface  •  Remote  Base/Tape  *  Reverse 
Patch  •  Tailbeeps  •  12  VAC/DC  Operation 

•  DTMF  Decoder  with  Muting  •  Telemetry 

Response  Tones  •  Programmable  COS 

Polarities  •  Detailed  Application  Manual 

wUh  schematics  *  90- Day  Warranty 

Wired  &  Tested  w/rrtanual $239.95 

DtsmbutQd  by 

Communication  Concepts 

508  Millstone  Dr  /  Xenia,  OH  45385 

^^-^--  513-425-8600  ^ 


CIRCLE  34S  ON  READER  SERVICE  CARD 


GIVE  YOUR  EARS  A  BREAK! 


■c/. 


p*t»  . 


AuioKail 


cmit|<feuti 


«'t  ir*ii**ft 


Auto-Kali 

'    AK-10 
XMAS 

SPECIAL! 

m  Cofnptete  ready  to  us£  DTMF  5«ieciiw«  QUffig  ijnt 

*  Use  witt>  FU  or  All  transcaver  scanner,  etc 

•  Buill/in  speaker  •  Automatic  speaker  resei 

9  Easy  prDgr3mniin<g  witti  switches  *  Call  light 

«  Unrestnctecl  3-d  i  91 1  code,  all  16  digits  •Wrong  number  resei 

«  12  VDC  mobik  01  base  with  1 1 7  VAC  ^Kwer  pack  1  included f 


MoTron 
Electronics 

310  Garfield  St. 
Eugene,  OR  97402 

Call  TotI  Free  1 -800-338-9058  Of  (503)  687-21 18 

FAX:  (5031  687-2492  


$89.95 
$9d:95 

{$3.00  Shipping/ 
HandLingUS  A) 


CrRCLE  157  OH  READER  SERVICE  CARO 


Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  810OQA  is  a  ttioroughly  engineered,  portable.  Insertion  type  wamneter 

designed  lo  measure  lK>th  FWD/RFL 

C.  W.  power  in  Coaxial  transmission  lines, 

81000A  is  comprised  of  a  built-in  line 

section,  direct  reading  3-scale 

meter  protected  by  a  shock-proof 

housmg.  Quick-match  connectors, 

plus  a  complete  selecrion  of  plug-rn 

elements,  gives  the  FRONT  RUNNER 

reliability,  durability,  flexibitrty 

and  adaptability  with  a  two  year 

warranty 

Contact  us  for  your  nearesl 
authorized  Coaxial  Dynamics 
represemative  or  dtstnbutor  in 
our  world-wide  saJas  network. 


IS210  Industrial  Rarkv^y 
Cleveland.  Ohio  44135 
216-267-2233 
1-000-COAXiAL 
Telex:  9&h063O 


COAXIAL 

DYNAMICS, 

INC. 


Service  and  Depend^Hity. .  .A  Part  of  Every  Product 


m 


CIRCLE  1S6  ON  READER  SERVrCI  CARD 


BacComm 


Advanced  Jecfmobgy 
Endiirifig  Value 


HandiPocket 


Wired 
&  Testad ' 

NOT  A  KIT! 

NOW  YOU  CAN  HAVE  YOUR  PACKET...  AND  TRAVEL  TOO! 

$21995 

Ordrnf  ^rfy  M  tim^  ior  CHriatifmtf 

For  compfew  info  A  speaffcations 

CiilUB13i  874 - 2980     To  Order  C& ft 

Toll  ¥rmmi  1-600-223-3911 

M^tOf  Crffdit  Cdtd^  Accepted^ 


*  "Open  Squelch"  DGD  circuitry  for  faster,  more  reiiabfe  per- 
formance *  Compact  size  *  Attaches  to  your  belt,  handie- 
talkie  or  handheld  computer  *  Rugged  construe!  ion  wWh  superb 
RFshie*dir>g  (no  birdies  in  your  radjo)  *  Standard  battery  pack 
provides  over  12  hours  of  operation  *  Advanced  PersonaJ  Mail 
Box  &  KfSS  mode  included  *  52  k-bytes  of  RAM  *  Complete 
with  belt  clip,  cables,  battery  pack  &  charger,  comprehensive 
rrtanual  *  30  day  money-back  /  One  year  warranty  parts  $l  labor 


NOW 
ONLY 


I 
I 


PaGComm  •  3652  West  Cypress  Street  •  Tampa.  Ftorida  33607 
PtBBSB  send    D  HandiPackBt       D  More  information        D  FREE  Catatog 

Name ^ ._ Call ^ 


Address 
State 


Ph# 


Zip 


Card** 


Exp.  Date 


I 
I 
I 
i 
I 
I 
I 
i 


I    MONEY  BACK  GUARANTEE!  Add  S4  00  shippmg  haftdftng  per  ofa&.  FL  wsii^ents  add 6"^  sales  tax    | 
!    M^iOr  Credit  Card  gf¥e  number,  ex ptration  a^d  StgnattJtre  FjflX  913-872-8696  | 


CIRCLE  152  ON  READER  SERVtCE  CARO 


The  Wideband 

SUPERCONE 

ANTENNA 

TX/RXJOTOter,VHF. 
UHF  and  Microwave  bands 


HOLIDAY  SPECIAL 

SUPER  GONE 

$89.95 

•  ARRL  Tasted  and  Approved 

•  See  73 Review— April  '89 

•  See  Monitoring  Times 
Review— August  '89 

PROCOMM 

1948  Coventry  Court 

Thousand  Oaks,  CA  91 362 
(805) 497-2397 


.B^^BJtb 


Ttie 

SUPERCONE 

PLUS 

TX/RX,  NF.  VHF,  UHF 

and  Microwave  tmTHls 


circle:  10§  ON  READEi?  SERVICE  CARD 


•CHOICE  OF  THE  DX  KINGS" 


2  ELEMENT— 

3  BAND 

KIT  SPECIAL 


[BEK^ASS 

QUAD  KIT$ 

ONLY 

$289^^ 


FOB  Calif. 


Improve  Your  World  Image 


CONTtWTS 


8  Frberglass  Arms,  1  pc.  Whita  13  fl. 
2  End  Spiders  (1  pc.  castings) 
1  Boom/Mast  Coupler,  T'  to  2^^ 
16  Wra_plock  Spreader  Arm  Ctamps 
1  CUBEX  QUAD  Instruction  Manual 
(Boom  and  wire  not  Included) 


MK  III  2  EL  COMPLETE  "PRE-TUNED" 
QUAD  ONLY  $329.95 

g'3^  or  mofe  element  Queds  avaiiabE«  Send  50*  tcaah  or 
stamps]  fCf  coffipieie  set  of  catalog  sheets.  sp«cs  A  prices 

CUBEX  COMPANY 

P,0,  Box  732A,  Altadetia,  Caliromla  91001 
Phon^:  {918}  798-81 06  Of  449-5925 

YOU  CANT  SAY  "OUAD'*aETTEIi  THAN  *^tJBEX- 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsiniilii  receptjoD  system 

for  the  IBiVf  PC  or  Compatible.  Receives 

up  to  16  int«Eisltj  l«%'eJii. 

Iccludes; 

IJO  Pa^e  Manual 
TutortaJ  Cassette 
inierpretation  Guide 


Demodulator 
SafHrare 

Frequency  List 
Features  J 

Print  on  Epson»  nr  HP  L^ser  Jet 
Disk  Save,  ZooniiDg^  Image  processing 

UnatteDcM  Itnsgi;  Capture  and  mucb  more 


PC  GOES/WEFAX  $250 


Designed  lo  receive  i  in  noes  directly  from 
U.S.  and  Soviet  nieteorologica]  satellites. 
Includes  ^IJ  nuf  liie  ubove  Tea  lure  plus 
a  complete  urbltiil  truekjii^  syteni  and 
resoitition  of  up  to  256  gmy  fevcbi. 


Software  Systems  Consulting 

1303  S.  Ota  Visla,  San  Clemente,  CA.  92672 


CmCL£  2S0  QH  READER  SERVJCE  CARD 


P-7V 


DTMF/steel  keys! 

sealed  gold  contactsl 


■>  COLOR:  Air  kvytxiftrds  come  in  34^CK. 

OPTrOHAL:  Sp«c*ty  DARK  BROWN  •  Contacte 

are;  WATER  PR  OOF /DUST  Pf^OOF  •  Completely 

*eH  contained  -  NO  ftFi  •  Simple  S-wire  coRnfiction  • 

Output  level  ad],  •  Wide  operating  range  4  to  iS  VOC  • 

Wide  temperature  fang©  -22'  to  +  ISO^F  •  Supplied  ifMilh 

in^ti^jctjona.  a€ hematic,  i«mplar»  &  hardware. 


P-7V12KEYVERT. 
P-7Hl2KEVHORiZ. 

P-8V  16  KEY  VERT. 


Mall 

Order 

To: 


^ipo^ommunications 

Emphasfs  is  on  Quaiify  A  Refiatrtify 


S58  *  CAil  OR  WRITE 

SSe  •    FOR  FREE  CATALOG 

$63*      ^Requett  qu^nltty  pricing 


P.O   Sox  2020 

Pollock  Pmes.  Calirorn^a  95 726 

916-644-5444 

FAX-9^6-644*PfPO 


M 


Numt»er26  on  youf  Feedback  card 


AM  HELP 


Your  Bulletin  Board 

We  are  tiappy  to  QroviiSB  Ham  Help  fisUngs  free  on  a 
spBce  Bv^tiAbie  basis.  To  make  our  fob  easter  arni  to 
ensure  that  your  listing  is  i^mect,  piease  type  or  print 
your  request dearty,  tkjubfe  spaced,  on  ahin(Q¥t*M 
tt'}  sheet  of  paper  You  may  also  upload  a  Hstmg  as 
E-mail  to  Symp  to  the  73  883  (1200  baud,  8  data 
bits,  no  parity,  f  stop  bit,  PH:603'525-4433) .  Use 
upper-  and  fower-case  lett&rs  where  appropriate.  Ai- 
so.  pnnt  numbers  carefulfy—a  1,  for  example,  cant>e 
mtsread  as  the  letters  t  or  i,  or  even  the  number  7. 
Thank  you  for  your  cooperation. 


I  am  looking  for  accessories  for  my  Vaesu  FT-101Z 
such  as  ©xtemal  VFO,  speaker,  etc.  Persons  with 
anything  for  sale  for  the  1 01 Z  please  write  orcall  with 
description,  condition  and  price.  Atso,  need  any 
technical  information  for  the  Tandy  Model  600  tapiop 
computer  such  as  Memory  Map,  how  to  access  the 
serial  port  from  BASIC,  use  of  the  external  disk  drive 
port,  and  how  to  use  MS-OOS/PC-DOS  DEBUG  to 
write  library  routines  for  the  Model  600  (an  8088 
machine  like  the  IBM,)  Contact:  Heyward  Bozard.  Jr. 
mvfK.  234  Pinehiif  Road,  N.W.,  Orangeburg  $C 
291 15.  {803}  S3&4}72Q/534-5350  (88$},  Compu- 
Serve T027Q,S3&GEnle  HBOZARO. 


Wanted:  Assembly  sheets,  parts  list,  schematics 
and  instfuctjons  for  Conar  Model  400  transmitter. 
Purchased  through  NationaJ  Radio  Institute.  Will  pay 
copying  and  mailing  cost. 
Charles  Hall.  495  West  l&lh.  Russeflville  AR  72801 . 

I  am  researching  a  tKiok  on  the  life  and  limes  of 
Arthur  Godfrey.  I  understand  Mr  Godfrey  had  a  very 
early p  unusual  call  sign.  Can  anyone  tell  me  what  it 
was?  Thank  you.  Contact:  Lee  R  t^unsick,  20 Harris 
et Drive,  Whippany  NJ 0796 t-t906. 


I  am  in  need  of  schematic  diagrams  of  a  1 50  watt 
generic  switching  type  power  suppfy  used  in  a  IBM 
XT  clone,  and  also  of  a  2400  baud  generic  internal 
modem  (which  says  BDP,  Inc.  or  Best  Data  Products 
as  a  possible  company  name  on  it).  Contact:  Marvin 
flAoss  W4UXJ,  Box  28601,  AUanta  OA  30358, 

\  need  an  operating  manual  and  schematic  for  a 
Yaesu  FT207R.  t  wiP  pay  all  associated  costs  for  a 
copy,  or  I  will  copy  and  return  the  original  Thank  you. 
Contact:  Don  Rictimond,  PO  Box  t53,  Tafcoa  WV 
24981, 


Msdifed:  A  schematic  and  manual  tor  a  Halli- 
craftei's  Model  S-38C,  Also,  any  updaies  on  the 
ICOM  IC-22S.  A-B  switch  and  the  145  MZ  MOD,  I  will 
pay  lof  copying  and  handling,  Contact:  TedJenson 
HESWf,  HCftSa  Box  7-A,  Spooner  Wi5480f. 


Help  me  pleaset ...  I  need  a  service  manyal  and 
diagram  for  my  Attas  350  XL  Transcefvef  I  wilt  pay 
for  copy.  Hoping  for  your  answer  as  soon  as  possi- 
ble. Thank  you.  Contact:  Paulo  Cesar  dos  Santos 
PP2  ZOy  Riia  Osmundo  Rodrigues  da  Cunha,,  No. 
605,  Araguari  MiNAS  GERAIS  38440,  Brazii, 

I  am  In  the  process  of  restoring  two  old  Edgecom 
radios  series  3000.  and  an  FIVfS  24  and  FMS  25.  I 
need  any  service  information  on  these  two  u nils  and 
pans  descriptions.  Contact:  Mike  Herman  KC9NF, 
1549  N.  Cicero  Ave.,  Chicago  tL  6065  r.  (312}  276- 
6666  days. 
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73  Review 


by  Pete  Put  man  KT2B 


Mirage  D15  70cm  Amp 

Boost  your  HT  up  to  mobile  power. 


Mirage,  Inc. 

PO  Box  1000 

Morgan  Hill.  C A  95037 

Pnce  Class:  $155 


I 


Marage  has  added  a  new  "brick"  in  its 
extensive  line  of  solid-state  power  am- 
plifiers. The  D15  is  intended  for  general  use  in 
the  70cm  (420-450  MHz)  band  and  is  class 
AB1  linear  biased  to  facilitate  FM,  SSB,  CW, 
and  even  ATV  operation. 

What  makes  this  particular  design  different 
is  its  simpncity,  made  possible  by  the  use  oF  a 
Toshiba  S-AU4  power  module  instead  of  dis- 
crete transistors*  The  circuit  board  layout  is 
simplified  considerably.  RF-sensed  keymg  is 
used  for  TX/RX  operation,  but  there  is  no  pro- 
vision for  hard  keying.  A  potentiomeler  is  ac- 
cessible through  the  side  panel  to  set  the 
drop-out  delay  in  the  SSB  mode,  while  drop- 
out is  instantaneous  in  the  FM  mode. 

The  heat  sink  and  chassis  are  similar  to  the 
622  and  G22  series  amplifiers,  except  that  a 
new  slotted  cover  is  used  for  better  cooling. 
Front  panet  controls  are  power oN/Of^F  and  SSB/ 
FM  MODE.  Two  LEDs  indicate  when  the  unit  is  in 
line  and  whan  it's  keyed  up.  Incidentally,  the 
D15  does  not  use  an  antenna  relay,  relying 
instead  on  diode  switching.  This  makes  a  lot  of 
sense  at  this  frequency^  and  the  "ciunk"  of 


432.000  MHz 

iN  OUT 

0.5W  0* 

0.65  W  2  W 

0.7  W  4W 

0.8W  ew 

OJW  8W 

1 W  10W 

1.SW  15W 


446.£KK3  MHz 

IN  OUT 

aSW  2W 

0.65  W  4W 

0.7  W  5W 

OeW  3W 

Q9W  tow 

1W  13W 

1,5W  17  W 


aw  ieW@3.0A     2W  18W@3,4A 

*  There  is  a  sharp  *'knee"  on  the  432  range  as  the 
powef  rises  from  little  or  no  output  and  quickly 
scars  lo  4-5  Watts  output  In  both  cases,  the 
am  pi  I  Her  tsecomes  saturated  with  2  Walts  of  drive 


Table  7.  Power  input  vs.  output  for  the  Mirage 
DWampifffer. 

relay  contacts  pulling  in  isn't  missed. 

Mirage  states  thai  the  amplifier  will  develop 
over  15  Watts  output  when  fully  saturated  with 
2  Watts  of  drive,  and  that  the  msertion  loss  is 
less  than  1.5  dB.  (The  D15  has  no  internal 
preamplifier)  According  to  the  manual,  as  lit- 
tle as  ,25  Watts  will  result  in  6  Watts  output 
across  the  70cm  band,  so  the  D1 5  would  seem 
to  be  ideal  for  hand-held  users  and  ATV  enthu- 
siasts with  1  to  2  Watts  output  available. 


Performance 

The  Mirage  Dt5  was  tested  wtth  a  variable 
70cm  RF  source  using  two  Bird  Model  43  me- 
ters—one at  the  input  and  one  at  the  output.  A 
Termaiine  reststor  was  used  to  terminate  the 
D15.  Two  50Q  attenuators  were  used  before 
the  amplifier  to  ensure  linear  power  oulput 
from  the  70cm  source.  Measurements  were 
made  at  432.000  MHz  and  at  446.000  MHz, 
covering  the  weak  signal,  ATV,  and  FM  seg- 
ments of  the  70cm  band.  See  Table  1 . 

Conclusions 

The  015  Is  a  well  built  amplifier  that  essen- 
tially meets  the  published  specifications  for 
atl*mode  operation.  The  workmanship  is  of 
excellent  quality.  The  most  likely  users  of  this 
product  would  appear  to  be  hand-held 
transceiver  owners  looking  tor  a  bit  more  pow- 
er from  home  or  the  car,  and  ATV  operators 
typically  equipped  with  QRP  transmitters. 
While  Mirage  claims  full  rated  output  with  an 
intermittent  duty  cycle  and  no  cycle  times  are 
claimed,  I  found  the  output  fairly  stable  during 
a  3  minute  key-up  test  into  a  50Q  load. 


pouimn 


Simple  and  Easy. 

Here's  the  easiest  packet  radio  yet, 
you  don*t  even  have  to  buyaTNC 
to  join  the  digital  revolution.  Just 
let  your  PC  do  the  work.  Plug  a 
PC  Packet  Adapter  into  any  ex- 
pansion slot  and  gel  on  the  air  in 
minutes,  just  like  an  expert.  And 
youTl  still  beabletousethe  PC  for 
other  work!  TTie  complete  VHF 
system  is  only  *  139.95! 


Sophisticated 9  Too. 

When  you've  mastered  the  basics, 
use  the  PC*  Packet  Adapter  for 
simultaneous  dual-band  HF/ 
VHF.  muhiconnect,  BBS.  TCP/ 
IP,  DXers  PacketCluster,  2400 
baud  {and  higher).  Even  use  the 
Developer's  Package  lo  write  your 
own  packet  application. 


Software  Included. 

Unlike  others,  DRSI  includes  all 

the  software  you  need.  The  THS 
terminal  package  has  split  screen, 
file  save/ send,  binary  file  transfer, 
print,  scroll,  review  and  more. 


Many  areas  are  upgrading  their 
packet  nets  to  this  higher  speed. 
DRSFs  M-24  modem  for  2400 
baud  connects  simply  with  no 
modificaitons  lo  your  rig  and  lets 
you  operate  both  1200  and  2400 
simultaneously  with  your  present 
radio.  Step  up  to  this  new  speed 
for  just  S79,95,  today! 

Call  or  Write 

Tor  comptet€ 

Product  Catalog 


2065  Range  Road 

Qear water,  FL  34625 

ORDERS:  1-800-999-0204 


CIRCLE  239  ON  READER  SERVICi  CAII0 


The  HF5B  "Butterfly"™ 

A  Compact  2  Etement  B@am 

for  20-1 5-1  MO  Meiers 

Operate  As  A  Dl  Pole  on  17  Meters 


Butternut 
Verticals 


Buttemut's  HF 
venicafs  use 
highesi'Q  luning 
circuits  (not  lossy 
traps])  10  outperform 
all  muttiband  designs 
of  comparable  size! 


Model  HF6V 
*80  40.  50  20  1$  «rKj  f  0  mete** 

•Add^>F>  kn  for  t7  and  12  inetera 
availfit]!^  now 

*26  fi  tall 


Unique  de^lgfi  reduces  sizf 
but  not  performance. 
No  lossy  traps;  full 
element  radiates  on 
all  bands. 
Turns  with  TV 
rotor 
19lbs. 


Bl 


Model  HF2V 

•AsjKynattc  taftdswrtching  on  QQ  afxjj 
40  meters 

•Add-on  unrts  lor  160  and  3Q  or  20 

■32  Iflot  Tall  ■  may  be  lop  loaded  tor 


For    more    inlonnatiion   sue   your 
ctaalar  or  wnt*  lor  ■  fre«  bnochur* 

BUTTERNUT  ELECTRONICS  CO 


40S  East  Market,  Lockhart,  TX  78644 


AM  New  EBjoymant  to  Yoiir  SW 
Recei¥er  wMi  dw  iHlCRODEt'  Decider 


MODE 
PUSH  BUTTON 
Selects  CW,  RTTY 


ALPHANUMERIC  SX7  DOT. 
S  SEGMENT  LED  DISPLAY 


SIGNAL  STRENGTH 
INDICATOR  LED 


POWEH/ 

VOLUME 

CONTROL 


DISPLAY 
fNTENSmr 

cohrmoLS 


XX 


BATTERY  CHARGE  LED 


US 


MICRODEC"  converts  MORSE,  RTTY,  &  ASCII  to  ALPHANUMERIC  CHARACTERS 

***Ligh!weight.  fugged  cofTstruction  makes  the  MICRODEC  the  perfect  accessory  for  your 
portable  receiver,  (measures  5"  x  4"  c  2") 

***Operaies  with  9  VDC  adapter  or  any  mobile  power  source  from  9-24  VDC.  S  to  12  hour 
rechargable  batteries  and  charging  circuit  are  also  available. 

**  'With  the  RS-232  output  to  the  serial  port  of  your  computer  and  using  standard  communi- 
cation software  the  MICRODEC  will  display  the  decoded  information  on  your  terminal. 

***The  built  in  oscillator  and  your  keyer  makes  the  MICRODEC  the  perfect  learning  tool  for 
morse  code.  The  quality  of  your  sending  wril  be  seen  directly  on  the  green  8  segment  LED 
display.  (Red  or  yellow  also  available.) 

Comes  standard  with  the  RS-232,  Key  OsciTlator  and  9  VDC  adapter. 

Rechargable  battery. , . .  ,$39.95        Red  or  Yellow  display .$15. 

Extended  Life  Battery. .  . .  .$49.95  Kits  available  upon  request 

Discover  Wiiat  You've  Been  Missing! 
ORDER— (407)  773-8097— NOW 

Money  Orders,  Ctrlified.  and  Personal  Checks  Accepted 

SOMERSET  ELECTRONICS,  INC. 

1290  HWY  A1  A,  Satelite  Beach,  Florida  32937 


ATV 


•Complete  Monitoring  of  Video  iind 
Audio  before  and  during  Tmnsmit. 
•FM,  AM.  or  l>oth  Modes  of  ope  ration, 
•VU  Meiers  for  Audio  and  Vide© 
Monitoring. 

•  Band  Chung e  any  time  and  still  use  the 
main  Control  Unit. 

•  Low  Loss  coax  is  NOT  required  for 
any  Band. 

•Built  in  While  Clipper 
•AGC  in  the  MIC  Amp. 
•SMOOTH  TOUCH  Comrot  on  all 
Switches, 
•Easy  lo  tJse 
•Many  More  FEATURES, 

Call  or  WRITE  For  Full  Information 

T.  D*  Systems  6419 

6419  Rock  Springs 
Arlington.  Texas  76017 

817-483-4994 

CIRCLE  2a  ON  readeh  service  card 


PC  Slow  Scan    S1 49.95 


A  conptate  siow  scan  t^evtson  station  lor  ^oki 

\EU  PC  Of  compatible  Send  and  receive  images 
in  up  to  1 0  sfnades  o1  gray  depencSng  upcxi  your 
graphic5  card  and  printer 
Includes; 

Oemocljtetor     Modliator     75  Page  Manual 

Software         Tutors  Cassette 


Harri  transcerver  PCi*ffh&40K   PaiieiPort 
GfacrtcsCard    Tape  Reccsrder  Sen^jpwt 
SlowScanFonnats:  &i2.t7  23  34  36  48  7lsec 


Software  Systems  Consulting 
1303  S.Ola  Vista 
San  Clemente,  CA  92672 
(714)  498  5784 


w 


CIRCLE  244  OH  REAOER  SEIIVkCE  CARD 


here's  tfie  Beam? 

UiJobrrusi\e  DXGam  Ant^nn&i  for 80 thru  10 

■  Eajliy  hidden  *  iiMiW  Faac  •  Fuied  or  Porta bter  * 

UlcCt'i  t  20  nic1£r  Jltr<fiiAb  ^ich  f«il  DX  PiinCh 
fal4J«a  ia  ifait  f  kcuft.  ^'i^^ti  cas't  t*t  U.  4q4  y^nr 
Qf  i^bon  <4t  I  ti^tt.  Bill  il  '*r<ttki  DX  lui^Eoi<-t 
i  AV'jk  iv.  H«w  tbMt  •  low  p»6l«  M  40  JO  m- 
i»is jcr?  Or  1 1 4kmtm  K«ot«d<f  t^t  dhr  snk? 
Ail  €u%  fit  dbc  pociui»$oi-Ptwvl  i:^  »  Sf^ 

Mock  DX  widiimi  utUin^  Hit  nd^hbon 

iAf^i»efc  SI  An  tcrt  tm  $  We  $  t 


CtRCLE  5  DhT  READER  SERVICE  CARD 
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ACKET  TALK 


Latest  in  Digital  Hamming 


I 


Brian  Uoyd  W86RQN 
5712  Stitlwelf  Road 
Rockviile  MD  20B51 

Apologies 

I  recently  spokewith  Tom  Moul- 
ton  W2VY  of  ihe  Radio  Amateur 
Tetecommunications  Society 
(RATS)  about  my  article  on  net- 
working (pp.  60-62}  in  ihe  October 
packet  issue  of  73.  Tom  is  the  au* 
thor  of  the  ROSE  networking  pack- 
age. He  spotted  some  eirors  and 
unclear  statements  in  the  article. 

First,  the  ROSE  packet  switch 
does  not  contain  an  implementa- 
tion of  the  OSI  transport  protocol 
TP1*  Second,  the  statement, 
"ROSE  can't  communicate  with 
NET/ROM,  NET/ROM  can't  com^ 
municate  with  TexNet,  and 
TexNet  can't  communicate  with 
ROSE/*  is  incorrect.  Afthough 
they  can't  intercommunicate  on 
the  network  level,  all  these  proto- 
cols can  indeed  communicate  at 
the  AX.25  level .  Users  can  manu- 
ally set  up  a  path  involving  all  of 
these  different  types  of  network 
node  as  long  as  they  set  up  the 
path  like  KA-Node:  by  issuing  a 
connect  commajid  at  each  point 
along  the  way.  Such  a  network 
can't  switch  packets  between  the 
different  networks  aulomatically. 
If  youVe  interested  in  the  ROSE 
packet  switch,  and  you  want  more 
information  about  it,  contact  Tom 
MouHon  W2VY  at  RATS,  206 
North  Vlvyen  Street,  Bergenffefd, 
New  Jersey  07627;  (201)  387^ 
889$. 

A0i8lyrbance  in  the  Ether 

Over  the  past  two  years  many 
packet  radio  enthusiasts  have 
hed  to  deal  with  nasty  messages, 
excessive  QRM,  and  verbal 
abuse.  The  complaint?  "You  (fill 
in  the  blank— TCPers.  NET- 
ROMers,  TEXneters,  etc.)  are  ru- 
ifiiog  packet  radio  for  us  legits 
mate*  users/'  I  have  afso  heard, 
''My  digtpealer/NET-ROM  is  for 
(egitimale  packet  radio  use— no! 
for  TCP/PR"  How  about  this  one, 
"That  BBS  is  making  it  so  that  I 
can't  have  a  QSO  with  Fred  (or 
Jim,  or  whoever).  That  *!-&$% 
BBS  owner  ought  to  get  his  own 
frequency  and  quit  messing  up 
ours/'  My  personal  favorite  is. 
"You  can^t  legally  send  TCP/IP 
over  the  air  because  it  isn't  AX.26 
and  the  FCC  regs  only  allow 
AX.25  packets  on  the  air.' 


.L^    ff 


No,  it's  Not  Illegal  I 

There  are  really  three  problems: 
people  who  like  to  monitor  every- 
thing on  the  channel  and  who 
don't  like  all  the  binary  "garbage" 
from  the  networking  protocols;  too 
many  people  on  one  frequency; 
and  poor  frequency  sharing.  The 
first  problem  turns  out  to  be  an 
oversight  on  the  part  of  the  people 
who  wrote  the  rirmware  for  early 
TNCs.  Every  AX.25  packet  con- 
tains a  field  called  the  Protocol 
IDentifier  (PID).  This  tells  the  re- 
ceiver what  kind  of  data  is  con- 
tained in  the  packet. 

In  the  early  days  of  packet,  ev- 
erything was  senl  with  the  same 
PID  (hex  value  F0)  indicating  that 
the  packet  contained  ASCII  text. 
NET/ROM.  TEXnet.  TCP/fP. 
ROSE,  and  text  all  use  different 
RID  values  to  differentiate  be- 
tween them.  These  PID  values  are 
part  of  the  AX.25  specification. 
The  monitor  mode  of  many  TNCs 
ignores  the  content  of  the  PID 
field,  so  if  you  turn  your  monitor 
on.  you  see  garbage  on  the  screen 
or  on  the  printer.  The  solution  is  to 
get  a  later  version  of  firmware  for 
your  TNG  or  get  a  new  TNC. 

This  also  touches  on  the  conn* 
plaint  that  yse  of  TCP/IP,  NET/ 
ROM.  TEXnet.  ROSE,  or  any  oth- 
er  networking  or  special  protocol 
is  unlawful.  Not  true!  Each  of  the 
above  mentioned  protocols  uses 
a  technique  called  encapsulation, 
Le.,  every  TCP,  NET/ROM, 
TEXnet,  or  ROSE  transmission  Is 
completely  contained  in  a  perfect- 
ly valid  AX.25  frame.  All  of  these 
protocols  are  perfectly  valid  and 
legal  in  an  amateur  packet  radio 
environment,  on  HForVHF. 

To  go  one  step  further,  the  FCC 
regulations  do  not  even  require  an 
amateur  station  to  send  data  us- 
ing AX.25,  They  only  require  that 
the  operator  maintain  a  written  de- 
scription of  the  modulation  and 
encoding  techniques  used  at  the 
station,  and  that  the  encoding/ 
transmission  method  be  used  to 
enhance  communications  and  not 
be  intended  to  prevent  others 
from  receiving  and  decoding  the 
transmissions. 

Frequency  Crowding 

In  populated  areas,  too  many 
people  may  be  on  one  frequency. 
A  1200  baud  channel  can  handle 
only  about  700-800  bauds  aver- 


age throughput-  When  you  have 
several  people  typing  to  one  an- 
other, the  channel  can  handle 
many  users  befofe  it  reaches  sat- 
uration, but  as  you  throw  in  a  com- 
puter that  can  type  faster  than  a 
human,  you  begin  to  see  prob- 
lems with  channel  capacity.  The 
BBS  is  a  perfect  example  of  this. 

The  answer?  Provide  more  fre- 
quencies to  divide  the  load  and 
improve  channel  sharing.  There  is 
a  simple  reason  why  most  people 
do  not  want  to  move  to  a  different 
frequency:  without  a  packet  switch 
or  BBS  on  (he  new  frequency,  they 
can't  reach  the  rest  of  the  world 
from  there.  On  the  other  hand,  try- 
ing to  cram  all  the  users  in  one 
area  onto  one  or  two  frequencies 
is  pretty  crazy,  too.  Instead  of 
putting  up  more  digipeaters,  it 
would  be  better  to  spend  the  tfme 
and  money  putting  up  duplex 
dtgipealers  (dual-frequency,  real* 
time,  digital  repeaters)  and  cross- 
band  packet  switches. 

Obviously,  more  frequencies 
will  help  eliminate  overcrowdmg. 
There  are  LOTS  of  frequencies 
available  for  packet.  Six  meters, 
220  MHz.  and  70cm  (430-450 
MHz)  are  grossly  underused. 
33cm  (902-928  MHz)  is  virtually 
unused.  23cm  (1.2  GHz)  is  also 
underused  AND  it  is  one  of  the 
bands  where  Novices  can  oper- 
ate. 

Efficient  Use  of  Frequencies 

Surphsmgly,  file  transfers  and 
BBS  operation  don't  have  to  mo- 
nopolize a  frequency.  Several 
years  ago.  I  set  up  three  stations 
on  220. 1  set  station  A  transmitting 
a  file  to  statton  e^  B  sending  a  file 
to  C,  arKJ  C  sending  a  fife  to  A. 
Here  were  three  stations  ali  en- 
gaged  in  file  transfers  simulta- 
neously. Ail  three  file  transfers 
proceeded  concurrently  without  a 
hitch.  The  final  result  was  a  charv 
nel  throughput  of  about  300  bits 
per  second,  and  a  retry/retrans- 
mission rate  of  about  5%.  How  did 
I  do  it? 

The  first  thing  I  did  to  improve 
performance  was  to  use  a  duplex 
digipeater  (input  on  222.06  and 
retransmit  on  223.66).  With  a  du- 
plex digipeater,  there  was  no 
digipeater  delay,  so  all  transfers 
proceeded  at  full  speed.  The  du- 
plex dtgipealer  also  made  it  possi- 
ble for  all  three  stations  to  hear 
one  another.  This  reduced  colli- 
sions at  the  digipeater.  which 
meant  fewer  retransmissions. 

Next  I  took  advantage  of  p-per- 
sistent  CSMA,  using  the  persist 
and  slottime  commands  in  my 
TNC,  now  a  standard  part  of  all 


Kantronics  and  AEA  TNCs.  With 
p-persistent  CSMA  I  was  able  to 
greatly  reduce  the  number  of  cotli- 
sions  caused  by  two  or  more  sta- 
tions trying  to  transmit  at  the  same 
time  (a  situation  I  guaranteed  by 
having  several  file  transfers  going 
at  once). 

The  third  thing  I  did  was  to  use 
TCP/IP.  TCP  does  several  things 
that  AX.25  does  not,  Rrst.  TCP 
measures  the  lime  it  takes  to  get 
an  ACK  back  for  every  packet  ft 
sends^  It  keeps  a  running  tally  of 
this  round-trip  time  and  sets  the 
retransmission  timer  (FRACK  in 
AX.25  parlance)  to  twice  the  aver- 
age round-trip  time.  If  there  are 
fewer  users  and  the  channel  load- 
ing Is  light,  the  round-trip  time  is 
short.  If  there  are  many  users,  or 
the  channel  loading  is  heavy,  the 
round-trip  time  is  much  longer. 
T>ie  net  result  is  that  TCP  does  not 
resend  packets  unnecessarily. 

Another  feature  of  TCP  Is  some- 
thing called  backoff.  Every  lime 
TCP  must  resend  the  same  pack- 
et, it  waits  longer.  This  results  in 
the  channel  becoming  quieter 
very  qurckfy  when  there  are  lots  of 
collisions  and  lots  of  lost  packets. 

Just  for  fun.  I  tried  the  same 
experiment  again  and  tried  esiab- 
lishing  an  ^.25  connection  on 
the  same  channel.  The  fjle  trans- 
fers proceeded  as  before,  but  the 
AX.25  station  could  not  keep  from 
timing  out  and  eventually  break- 
ing the  connection. 

Making  AX.25  More  Efficient 

There  are  some  things  that  you 
can  do  to  make  your  AX.25  opera- 
tions more  efficient  and  to  make 
your  station  share  the  channel 
mora  efflcientiy.  First,  it  your 
station  supports  p-perslstent  CSMA 
(that  is,  if  your  TNC  has  the  persist 
and  slottime  commands),  use  it. 
Set  DWAIT  to  0  and  set  slottime 
and  persist  as  I  described  in  73's 
Packet  issue  (October  1989).  Set 
MAXFRAME  to  1  so  that  every- 
body  gets  a  shot  at  the  channel 
with  every  packet. 

Lastly,  set  FRACK  to  a  much 
bigger  number  so  that  your  pack- 
ets will  have  a  chance  to  get  to  the 
receiver,  and  the  ACK  will  have 
time  to  get  back. 

Consideration 

The  bottom  line  is  this:  packet 
radio  is  a  hobby,  and  we  owe  it  to 
each  other  lo  act  in  a  courteous 
and  thoughtful  manner.  Com- 
plaining without  understanding 
Will  not  get  anyone  anywhere.  We 
owe  it  to  each  other  to  discuss 
issues  ration  a  My,  without  casting 
aspersions. 
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Performance,  Yours  and  your 
radio  s.  They  go  hand  in  hand. 
To  be  a  truly  world-class  com- 
petitoi;  you've  got  to  have  a 
truly  world-class  rig.  And  it  s 
here,  now.  The  versatile  new 
FT- 1000  from  Yaesu. 


Designed  for  the  elite  global 
contest  and  DX  operators. 
With  state-of-the-art  design 
including  direct  digital  syn- 
thesis (DDS)  for  low^  noise 
and  fest  lock-up  time.  The 
FT- 1000  will  blow  away  your 
competition  with  a  spec- 
tacular combination  of  power 
and  operating  flexibility  This 
HF  transceiver  boasts  a  Hst  of 
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features  and  options  that  other 
manufacturers  still  have  on 
their  drawing  boards;  Like 
200  watts  RF  power  output; 
Built-in  TCXO,  for  superior 
frequency  stability:  Indepen- 
dent filter  selection;  Dual 
receive  with  balance  control 
and  two  tuning  knobs  for 
simultaneous  reception  lo 
tough  pile-up  situations. 
Using  BPF-1  allows  cross- 
band  dual  receive- 


such  as  digital  %'oice-recording 
system  (DVS-2)  for  storing 
and  playback  "CQ  Contest" 
messages.  On  RX  the  DVS-2 
has  a  16-second  running 
memory  for  playing  back 
garbled  calls.  There's  also  a 
CW  spot  controU  so  you  can 
align  your  frequency  to  that  of 
an  incoming  signal  without 
having  to  transmit;  Plus  direct 
keyboard  frequency  entry; 
Front  panel  RX  antenna  selec-' 
tor;  Built-in  cascaded  filters; 


Dual-mode  noise  blanker. 

And  the  receiver  front-end 
uses  a  four  JFET  up-conver' 
sion  mixer,  for  high  dynamic 
range. 

This  HF  rig  is  the  product  of 
three  years  of  intensive 
research  and  design*  These 
efforts  show  in  \kesu's  scru- 
pulous attention  to  detail  with 
features  and  options  ergo- 
nomically  designed  to  allow 
you  to  achieve  a  position  of 
competitive  dominance,  lb 
hear  and  be  heard. .  •  Like 
never  before* 

See  the  exciting  new^  FT- 1000 
at  your  \&esu  dealer  today  It's 
the  best  of  the  best 


Performance  without  compromise. 


Ho 


Kumber  1 5  0n  your  Feedback  card 
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Joe  Moelt  PE  K0OV 
PO  Box  2508 
Fuiiefton  CA  92633 

T-Hunting  Fun  on  Six  Meters 

Mosl  hams  in  the  USA  think  of  2 
meter  FM  when  someone  brings 
up  the  subject  of  transmitter  hunt- 
ing. But  there  has  been — and  stHI 
is — lots  of  hunting  excitement  on 
other  bands.  In  my  Novice  days, 
HF  mobile  was  the  rage,  particu- 
larly 10  and  75  meter  AM.  So 
that's  where  hams  did  T-hunting. 
(Ask  me  about  my  trunk-mounted 
Vibrator-powered  DX-40  some* 
time.)  Nowadays p  inexpensive 
mobile  and  portable  rigs  are  avail* 
able  for  almost  every  band,  so  the 
possibilities  for  foxhunting  fun  are 
limitless. 

Transmitter  hunts  have  been  a 
monthly  activity  of  the  Southern 
California  Six  Meter  CJub  (SC- 
SMC)  for  over  three  years,  using 
50.300  MHz  FM.  the  local  calling 
frequency.  When  SCSMC  volun- 
teered to  put  on  the  hunt  for  the 
1989  ARRL  Southwestern  Divi- 
sion Convention,  the  SCSMC  offi- 
cers decided  to  have  one  of  the 
three  hidden  transmitters  be  on 
50.300,  Substantial  cash  prizes 
created  a  sudden  swelling  of  inter- 
est in  6  meters  among  serious 
southern  California  T-hunt  com- 
petitors. 

Because  6  meters  fs  on  the  bor- 
der between  HF  and  VHF.  it  has 
some  of  the  characteristics  of 
each.  Ttie  ground  wave  is  very  re- 
liable for  loca*  QSOs,  but  the  band 
opens  for  great  DX  via  the  F  layer 
when  sunspot  activity  goes  up. 
Sporadic  E  propagation  livens 
things  up  in  the  late  spring  and 
summer  months.  As  a  bonus, 
there  is  added  excitement  from 
aurora  and  meteor  propagation  at 
times. 

Six  meters  is  a  very  interesting 
band  for  transmitter  hunting.  It 
most  closely  resembles  10  me- 
ters, but  reflections  and  muKipalh 
from  hills  and  other  features  of  the 
terrain  are  more  likely.  Reflec- 
tions are  much  less  prevalent  than 
on  2  meters,  however. 

SCSMC  holds  hunts  once  a 
month  on  Saturday  morning,  The 
boundary  is  a  15  mile  radius  from 
the  hilltop  starling  point.  The  hider 
must  usea  vertigally  polarized  an- 
tenna and  be  on  the  air  continu- 
ously. The  team  with  lowest 
mileage  from  start  to  finish  wins 


Radio  Direction  Finding 

the  hunt.  Time  is  not  a  factor, 
which  encourages  safe  driving 
arid  careful  T-hunting  techniques. 
Despite  these  restrictions, 
hiders  can  still  put  on  challenging 
hunts  because  of  the  varied  urban 
and  rural  terrain  in  the  area. 
Transmitting  antennas  are  larger 
than  for  2  meters,  but  hiders  find 
clever  ways  to  conceal  them. 

Rigs  Are  Plentiful 

I  can  hear  you  saying.  **Hqw 
can  I  hunt  on  six?  I've  never  even 
operated  there/'  Too  bad.  You've 
missed  some  great  fun.  But  you 
don't  have  to  shetJ  out  big  bucks  to 
join  the  action.  Look  around — ^yoo 
may  find  you  have  most  of  your 
setup  already. 

Small  battery-powered  portable 
rigs,  such  as  the  Yaesu  FT-^^OR, 
are  popular  for  T-hunting,  al- 
though the  dynamic  range  of  the 
S*meter  is  too  wide  for  my  taste. 
Older  solid  state  rigs,  such  as  the 
Yaesu  FT-620.  show  up  inexpen- 
sively al  flea  markets.  They  work 
on  12  volts  and  are  easy  to  modify 
for  an  external  S-meter,  internal 
attenuator,  and  other  goodies. 


''Loop  users 

frequently  win  the 

local  hunts/* 


Do  you  have  a  scanner  in  your 
shack?  Chances  are  good  that 
you  can  use  it  for  T-hunting.  Sony. 
Kenwood,  AOR.  Bearcat,  Regen- 
cy and  Cobra  have  scanner  mod* 
els  that  receive  at  least  part  of  the 
6  meter  band  and  work  on  internal 
batteries  or  an  external  12  volt 
supply.  Older  commercial  handie- 
talkies  for  30-50  MHz  by  Motorola 
and  RCA  are  inexpensive  and 
convert  readily  to  6  meters. 

As  on  other  bands,  there  are 
several  options  for  6  meter  hunt- 
ing antennas.  The  one  you 
choose  depends  on  how  you're 
searching  (foot  or  vehicle),  what 
youVe  hunting  {horizontal  or  verti- 
cal, fixed  or  moving,  weak  or 
strong),  and  how  much  effort  you 
want  to  expend  in  preparation* 

Loops  Are  Easy 

The  simplest  6  meter  RDF 
scheme  is  the  loop  antenna.  As 


Photo  A.  Bob  Hastings  K6PHE  uses  a  G  meter  T-hunting  loop  on  his 
vehlcfe  and  on  fooL 


regular  readers  know,  I  dislike 
loops  on  other  VHF  bands,  but 
small  loops  perform  adequately 
on  6  meters  when  there  is  enough 
signal  strength.  Many  hunters  use 
them  successfully.  You  can  build 
a  competitive  loop  in  just  a  tew 
minutes. 

The  loop  design  in  Figure 
1  comes  from  John  Wendt 
WA6BFH.  All  you  need  is  a  27^yi* 
inch  piece  of  RG-11  75Q  coax, 
two  PL-259  connectors,  a  UHF 
Tee  connector,  and  adapters  to 
get  to  your  downlead. 

Install  PL-259  connectors  on 
each  end  of  the  RG-l  l  coax  piece, 
leaving  the  center  conductor  con- 
nection open  on  one  end.  Con- 
nect the  PL-259's  to  the  Tee  to 
form  the  loop.  Cut  the  jacket  and 
braid  of  the  RG-1 1  coax  at  the  ex- 
act center  (top  of  the  loop),  leaving 
a  half-inch  gap  with  the  center 
conductor  and  dielectric  intact. 

Cover  the  gap  with  black  electri- 
cal tape  and  hook  the  loop  to  the 
receiver  with  a  suitable  length  of 
RG-58  or  RG'8X  coax.  No  tuning 
is  necessary.  You  wilt  gel  two 
sharp  nulls  (minimum  signal 
points)  looking  through  the  loop, 
exactly  180  degrees  apart.  Signal 
peaks  will  be  in  the  plane  of  the 
loop,  at  right  angles  to  the  nulls. 
The  nulls  give  the  most  accurate 
line  of  bearing.  When  the  signal  Is 
too  weak  to  discern  the  nulls,  use 
the  peaks  instead. 


Mount  the  loop  on  a  length  of 
PVC  pipe  or  a  wooden  broomhan- 
dle  as  in  the  photo.  Hold  it  up  over 
your  head  when  taking  bearings, 
keeping  it  as  far  away  as  possible 
from  the  vehicle  to  avoid  distortion 
of  the  nulls.  Power  lines,  metal 
fences^  and  the  like  can  also 
cause  bearing  inaccuracies  when 
they  are  near  6  meter  loops,  so 
stay  away  from  them. 

You  can  hold  your  loop  out  the 
window  when  mobile,  but  it's 
much  better  to  provide  a  sturdy 
mount  with  a  360  degree  indicator 
ro  give  an  accurate  line  of  bearing 
for  map  plotting  and  triangulation. 
For  best  results  in  all  weather, 
mount  the  mast  through  a  hole  in 
the  car  foof  (see  *' Homing  In"  for 
July  1989). 

As  you  close  in  on  the  fox»  the 
signal  wilt  get  so  strong  that  it  will 
fill  in  the  nulls,  so  you*ll  need  an 
internal  or  external  RF  attenuator 
capable  of  at  least  80  dB  gain  re- 
duction ahead  of  the  receiver  (see 
*' Homing  In''  for  March  1989), 

Ahead  or  Behind? 

I  have  previously  pointed  out 
that  Ihe  biggest  disadvantage  of 
simple  bops  is  their  bidirectional 
patterns.  You  have  to  carefully 
plot  bearings  and  "circle  in"  on 
the  hidden  transmitter  with  a  dual- 
null  antenna,  or  else  you  could 
find  yourself  going  away  from  the 
transmitter  instead  of  toward  it* 
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TWIN  BANDER 


DR-570T 


The  ALINCO  Model  DR-570T  is  a  dual  band  transceiver  offering  btj 
small  package*  The  independent  main  band  and  sub-band  operation  perl 
duplex  operation.  The  front  panel  is  easy  to  read  and  understand.  The 
display  lets  the  operator  know  at  a  glance  which  functions  are  in  operation.  The 
built-in  duplexer  has  a  single  antenna  output  for  a  dual  band  antenna,  ALINCO 
has  listened  to  the  consumer  and  in  response  has  created  the  versatile  DR-570T 
which  is  truly  user-friendly  with  minimal  effort 


*  ULTRA-COMPACT  BODY 

5  7»  ■  tW)  X  2"  (H)  X  8  Vi"  (D) 

.  H!GH  POWER 

45  watts  on  2M  and  35  watts  on  70  on. 
Approximately  5  watts  low  power. 

*  EXTENDED  RECEIVER  RANGE 

(130^169.995  MH^:)  on  2M,  144-147,995  MHz 
transmit.  440-449.995  MHz  on  70  on. 
(transmit  and  receive) 
(Specifica lions  guaranteed  on  amateur 
bands  only,  Modifiable  for  MARS/CAP 
permits  required) 

*  SIMULTANEOUS 

Receiving  on  both  bands  at  the  same  time 
Scanning:  intermix  scan  modes  on  tx>th 
bands  at  the  same  time 

m   INDEPENDENT 

Tlie  volume,  squekh  and  control  dial  are 
independently  adjustable  on  both  bands. 
You  can  store  the  following  information  on 
both  bands  at  the  same  time.  Priority 
function,  choice  of  37  encoding/ decoding 
sul>-tone  frequendes.call  channel^  scan 
function  (program,  memory  channel,  VFO 
or  unique  open  channel  scan),  memory  skip, 
bell  function^  +  or  -  repeater  shifts 

FULL  FEATURES 

«   FULL  DUPLEX  CROSS  BAND  OPERATION 

Transmit  on  one  band  while  receiving  on  the 
other  band  —  telephone  style* 


AUTOMATIC  BAND  EXCHANGE  (A.B.X.) 
When  in  the  ABX  function  is  active,  an 
incoming  signal  on  the  sub-band  will  activate  * 
an  automatic  exchange  be  tureen  the  main  band 
and  the  sub-band, 

PRIORITY 

The  VFO  frequency  is  monitored  for  5  seconds 
and  then  shifts  for  one  second  to  the  selected 
priority  channel  (In  both  bands  at  the  same 
tinne}. 

DUAL  SPLTT  SHIFT  OPER^ATION 
Operates  odd  offset  opera tion 

BELL  FUNCTION 

REPEATER  REVERSE  FUNCTION 

CALL  CHANNEL  FUNCTION  « 

BEEP  FUNCTION 

20  MEMORIES    (W  FOR  EACH  BAND)       < 

Each  memory  channel  can  store 
frequency,  repeater  offset,  en  code /decode 
frequency* 

4  SCANNING  MODES 
Program  scan,  memory  scan,  band  scan  and 
unique  open  channel  scan  (oppK>site  to  nomiat 
busy  scan).  Scan  stops  on  a  busy  (or  opwn 
channel)  channel  andthen  re^um^ 
approximately  5  seconds  after  stopping  even 
if  the  signal  is  still  picsent 

REPEATER  0PER.AT10N 

The  DR-570T  can  be  used  as  a  cross  band 
repeater. 


EASY  TO  OPERATE  FUNCTION 

LARGE  AMBER  MULTI-FUNCTION  LCD 
DISPLAY 

Visible  in  all  conditions,  it  indicates  main  and 
sub^band  frequencies,  frequency  step>  'on 
air'^,  *'calJ';  "CTCSS^  TR]^  "REV\  "-",  ** .  '\ 
"A  "  T  (tone),  tone  frequency,  "MUTE", 
"LOCK", '  ABX^  'jV',  "BUSY",  'T\  S/RF 
meter",  "REV ' 

MHz  FUNCTION  FOR  BOTH  BANDS 
One  MHz  is  increased  or  decreased  per  touch 

SELECTABLE  DUAL  AND  SINGLE  BAND 
OPERATIONS 

One  touch  selection  with  pressing  of  twin  key 

SELECTABLE  BAND  MODE  (MAIN/ SUB} 

One  touch  selection  with  pressing  of  band  key 

ILLUMfNATED  FRONT  PANEL  CONTROLS 

16'KEY  DTMF  MICROPHONE 

With  memory  channel  and  frequency  change 
up /down  buttons. 
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AUNCO 


ALINCO  ELECTRONICS  INC. 

20705  S  WESTERN  AVE.,  SUtTE  104 
TORRANCE,  CAUFORNIA  90501 

Tei;  (213}  616-8616  •  FAX:  (213}  618-8758 
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ntroducing  the  only 
compact  HT  designed  for 
you— Heath's  new  2-meter 
and  450  MHz  Micro-Deluxe 

handheld  transceivers. 
Built 

with  a 

receiver 

sensitivity 
of  0.1 58  ^IV 

forlZdB 
SINAD,  the 
micro-sized 

HW2P  or  HW4P 
measures  an 
unbelievable 
4-3/8"H  X 

2-l/l6"Wx  1-1  4"D, 
Batter^^-packs  hinge 
onio  the  back  of  the 
unit  so  the  HT  retains 
tlie  same  bd^ic  fonn, 
even  with  the  largest 
capacity'  batteries-  Slip  it 
into  your  pocket  or  hook 
il  on  your  belt  -  no  more 
hassles  with  bent  clips  or 
tangles  with  car  seatbelts. 
Heath's  new  micrt>-llTs  will 
go  an>^'here  you  do, 

iTie  art  of  Easy  Operation* 
Enter  frequencies  directly  from 
the  full-ftmction  keyboard  or 
QSY  from  the  dispkiyetl  Hvciuency 
via  ihe  rotar>'  frequency  selector. 
Scan  betii%"een  two  frequencies, 
Scan  1  Mhz  or  sc^n  all 
except  l^etween  two 
frequencies.  Scan  favorite 
memory  channels  (useful 
for  temporarily  lacking  out  a 
busy  channel ),  scan  first  ten 
memorv^  channels,  last  ten  or 
all  twenty.  AH  scanning 
modes  support  either  Pause 
Scan  (stop  on  active  channel 
then  resume)  or  Busy  Scan 
(stop  on  active  channel  and 
holdX  One  button  Call 
channel  is  a  quick  w-ay  to  get 
to  your  favorite  repeater  or 
simplex  frequency. 


The  art  of  Low  Power 
Consiirtiption.  With  only  46  [hA 
required  for  RX  squelched,  and  1200 
mA  for  full  5  wittts  TX  output,  these 
new^  handhekls  are  the  most  efficient 
designs  a\  ailalile.  A  nine-step 
battery  saver  defaults  to  22  mA  in 
receive,  but  life  can  he  further 
extended,  approaching  only  10  mA 
average  RX  current  squelched. 


lOFA 


The  art  of  5  Watts  Power,  With 

the  optional  1 2\^  600  mA.  h  battery- 
pack,  the  H^7P  and  HW4P  offer  full 
5  waits  out  in  High,  3^5  watts  in 
Medium  and  300  mW  in  Low.  The 
7,2  V  banery-packs  (400  niA/'h.  700 
niA^^h,  1200  mA^'h)  offer  2  watts  in 
High,  1  watt  in  Medium,  and  300  mW 
in  Low,  The  7.2  V,  700  mA/h  battery 
is  included  standard  with  the  HTs, 

Full  line  of  HTs.  Also  new  are 
the  Hi'ath  2-meter  and  450  MHz 
Mini -Deluxe  handheld  transceivers. 
Only  slightly  larger  than  the  Mioo- 
Deluxe  HTs,  with  all  the  same 
exciting  features. 

Discover  Uie  art  of  small  talk,  call 
your  authorized  Heath  dealer  about 
the  complete  tine  of  Heath  HT's  and 
Heathkit  station  accessorit'>  luday. 
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r-CUT  BRAID  AND  JACKET  ONLY 


2?  1/2  INCHES 
RQ'il  COAX 


PL-259  WITH 
CENTER  CONNECTION 


^PL-25»S 

NO  CENTER  CONNECTtON 

ADAPTER  TO  YOUR  LEAO-IN 
tRG-58|  ANt  LENGTH  I 


Figure  1.  A  simple  loop  for  B  meters. 


For  mobUd  hunting,  there  ts  a 
convenient  way  to  fesofve  the  fig- 
ure-8  problem.  A  whip  antenna 
mounted  on  the  lender  near  a  cor* 
ner  of  the  vehicle  has  a  pattern 
that  is  unidirectional  on  some  ham 
bands.  Mount  a  quarter-wave 
whip  on  the  left  rear  deck  and 


you1l  find  that  S*meter  readings 
are  higher  when  the  hidden  T  rs  in 
front  of  you  and  somewhat  to  the 
right.  The  directional  lobe  is 
broad,  but  it*s  good  enough  to  tell 
which  of  the  two  loop  nulls  to 
follow. 
This  trick  may  seem  crude,  but 


it  works  quite  well  for  6  and  10 
meters  on  most  vehicles.  You*H 
want  a  6  meter  whip  on  your  car 
anyway,  so  you  can  talk  to  the 
hidar.  This  puts  it  to  another  good 
use.  Use  a  coax  switch  for  rapid 
selection  of  the  Eoop  or  the  whip 
during  the  hunt. 

By  the  way,  standard  Hustler 
HF  mobile  masts  (except  for  the 
MO-4)  are  56  inches  long  (without 
resonators),  so  they  work  fine  as 
quarter-wave  mobile  verticals  on 
six.  Another  good  choice  ts  the 
Larsen  2  meter  %-wavelength 
magnetic  mount  antenna.  The 
whip  IS  a  quarter  wavelength  on 
six.  It  matches  quite  weil  without 
modification  at  50.3  MHz. 

It's  possible  to  add  a  "sense" 
antenna  and  phase  shift  network 
to  a  loop  to  resolve  the  directional 
ambiguity.  The  surplus  AT-249/ 
GRD  and  AT-339/PRC  units  are 
ready-made  RDF  antennas  incor* 
porating  this  technique.  Both  are 
rugged,  easy  to  use,  and  cover  47 
to  55.4  MHz  by  design.  Unfortu- 
nately, they  are  becoming  drfftcult 
to  locate  stnce  T-hunlers  have  dis- 
covered  their  usefulness  and 
snapped  them  up. 

Beginner's  Luck? 

Despite  its  lack  of  sophistica- 
tion, the  simple  loop  does  the  job 


on  6  meters.  Loop  users  frequent- 
ly win  the  local  hunts.  Kevin  Kelly 
N60AB,  an  expenenced  2  meter 
hunter,  came  out  on  t^is  first  6  me- 
ter hunt  recently.  He  used  the 
WA6BFH  loop,  a  whip,  a  scanner 
with  S-meter,  and  an  external  at- 
tenuator. His  2  meter  hunting  ex- 
perience paid  off«  because  he 
ended  up  wfth  low  mileage  that 
day, 

A  loop  is  by  no  means  the  best  6 
meter  hunting  antenna.  The  small 
capture  area  of  a  Fractional  wave- 
length loop  makes  it  much  less 
sensitive  than  larger  antennas. 
This  by  itself  is  not  usually  a 
severe  problem,  because  the  SC- 
SMC  rules  require  that  the  hidden 
T  provide  a  signal  that  iscopyable 
on  loop  antennas  at  the  starting 
point.  But  if  your  receiver  isn't 
**hot/'  you'll  want  to  add  a 
preamp. 

There  are  other  good  ways  to 
hunt  on  6  meters,  but  there  is  no 
more  space  this  month.  Next  lime, 
I'll  tell  you  how  quads  and  homing 
RDFs  can  help  you  win  6  meter 
hunts,  Thanks  to  Bob  Hastings 
K6PHE,  Gracie  Hastings  N6FSL. 
Wit  Anderson  AA6DD,  John  Wendt 
WA6BFH,  and  all  the  other  SC- 
SMC  hunters  for  their  technical 
assistance  and  for  helping  to  pro- 
mote T-hunting  on  6  meters 


ow  receive  or 
leave  messages 
with  other  local  hams 
using  the  16K  Bulletin 
Board  featured  on  the 
smallest  TT^C  available  - 
thcHcalli»HK2t 
Pocket  Packet. 

The  BBS  operates 
under  vour  call  with 
simple  commands 
like  Send  or  Write  a 
message,  Kill  a  message 
and  read  the  File 
messages  currently  on 
the  system.  And  the 
HK-21  Pocket  Packet  is 
fully  TN02  compatible 

Hookup  Is  €3Sy* 
Plug  in  supplied  cables 
instanfiv  to  most 


HT's,  or  'Wire  a  separate 
cable  into  your  mtjbile 
or  base  VHP  or  L'HF 
rig.  Connect  your 


Get  your 
message 
across... 
even  when 
no  one  is 
listening. 


0'"^'-, 


computer  via  RS-252 
and ) oure  ready  to  call 
a  fast -growing  numt>ef 
of  packet  hams. 

TheHK21  Pocket 
Packet  requires  on!v  a 
single  12  MX:@iaiiiA 
pt)\^'er  source  or  as 
liiile  as  29mA  from  an 
optional  HKA-2M, 
intemally  mounted  4.8 
v(>it,120'mA!i,NICAD 
battery. 

The  Heath®  HK- 
21  Pocket  Packet  - 


$219 


QC    (Amateur 


net  price) 

To  order,  call 
18002  530570 

For  information  ott 
f  leaih's  complete 
line  of  amateur  mdio 
products  call 
1-800-44  HEWH 
for  your  FREE 
Heathkii*  catalog. 


^w. 


Best  to  start  vvith. 
Best  to  stay  with. 

Heath  Companv 
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Mik0  Bryce  WB8VGE 
2225  May^ower  NW 
Massiltan  OH  44646 

More  on  Direct 
Conversion 

Although  most  selectivity  in  a 
DC  receEver  is  done  in  the  audio 
chain,  a  good  solict  from  end 
hefps.  A  single  tuned  front  end  im- 
proves oparatJon  a  great  deal. 

A  double  tuned  circuit  is  even 
better.  Loolc  at  the  circuits  in 
Figure  1 .  created  by  Denton 
Bfamwell  K70WJ,  for  each  one. 
Values  are  given  for  30  and  40 
meters.  All  the  coils  are  v^ound 
with  #22  gauge  wire.  Be  sure  the 
leads  are  (ong  enough  to  solder  to 
the  board.  Since  this  is  not  going 
to  be  a  step-by-step  construction 
project,  there  is  no  large  schemata 
ic;  rather,  what  we  have  are  some 
good  add-on  circuits. 

Radio  Shack  sells  a  perfboard 
with  a  copper  ground  plane,  (deal 
for  building  small  receivers  or 
transmitters.  It's  easy  to  cut  and 
work  with.  IVo  been  using  it  for  a 
good  fong  time,  with  excelfent  re- 
sults. 

Product  Detection 

The  input  circuit  realty  helps  cut 
down  AM  detection.  It's  not  a 
cure-ali,  but  it  helps  a  lot.  One  of 
the  best  places  to  stop  AM  detec- 
tion Is  in  the  mixer  or  product  de- 
tector. I  buift  a  small  DC  receiver 
using  a  40673  MOSFET,  Worked 
great!  The  only  trouble  was  that. 
after  dark,  when  the  shortwave 
broadcast  stations  came  on. 
Picked  them  up  rather  well,  all  of 
them,  all  at  the  same  time.  To 
make  matters  worse^  the  circuit 
was  built  for  40  meters — broad- 
cast station  heaven!  So,  for  only 
the  simplest  emergency  or 
portable  gear,  feave  the  40673  In 
the  parts  bin.  You'll  be  glad  you 
did, 

A  singly  balanced  product  de- 
tector is  the  next  best-  However, 
you  don*t  see  too  much  of  this 
type  of  detector  around.  In  most 
cases,  you'll  need  to  use  either  a 
matched  pair  of  JFETs  or  an  IC^ 
such  as  a  RCA  CA302SA. 

You  can  obtain  the  best  resuHs 
with  a  doubly  balanced  product 
detector  The  detector  can  be  ei- 
ther passive,  using  diodes,  or  ac- 
tive, using  either  transistors  or  an 
tC  chip.  The  most  common  doubly 
balanced  product  detector  uses 


Low  Power  Operation 

hot-carrier  diodes.  However,  for 
us  home-brewers,  we  can  get 
good  results  with  high  speed 
switching  diodes,  such  as  the 
1N914S.  It's  best  to  get  a  match- 
ing set  of  diodes.  This  is  easily 
done  with  a  VOM, 

When  using  a  passive  detector, 
we  have  a  conversion  toss.  Like^ 
wise,  using  an  active  detector, 
you  may  obtain  some  gain.  A 
diode-ring  detector  above  30  me- 
ters requires  an  RF  amplifier 
ahead  of  the  detector.  Rgure  2 
shows  a  working  diode-ring  detec- 
tor, m  building  this,  be  sure  to 


anced  mixer  and  vottage  regula- 
tor. Most  importantly,  with  this 
chip  the  input  voltage  MUST  be 
under  9  volts.  Any  more  than  that, 
and  POOFf  I  know,  in  the  months 
that  follow,  ril  have  some  simple 
circuits  using  the  NES02.  Keep 
watching. 

Audio  Chain  and  Preamp 

After  the  product  detector,  we 
start  working  with  the  audio  chain. 
While  some  people  go  directly  to  a 
high  gain  audio  amplifier,  I  prefer 
to  add  some  passive  audio  fitters. 
I've  used  old  88  mH  telephone 
coils  for  this  and  they  work  quite 
well.  Only  trouble  with  these,  they 
are  much  too  big  for  most  portable 
receivers.  You  can  use  smaller 
coils,  but  they're  harder  to  come 
by.  The  88  mH  coils  are  hamfest 


"One  of  the  best  places 

to  stop  AM  detection  is  in  tfre  mixer 

or  product  detecton  " 


watch  the  phasing  of  the  coils. 
Winding  these  critters  and  getting 
them  correct  the  first  time  is  fun. 

If  youVe  not  realty  op  to  winding 
a  diode-ring  product  detector,  and 
I  can't  really  blame  you,  a  com- 
merciat  unit,  the  Mini  Circuits  Lab 
3BL-1  DBM  is  available.  It's  not 
cheap,  but  it's  easy  to  work  with. 
Radio  Kit  in  Petham  NH  (603- 
635-2235)  sells  them.  Also  ask  for 
a  catalog  from  the  Small  Parts 
Center,  6818Meese  Dr.,  Lansing, 
Michigan,  48911.  They  also  sell 
them» 

A  newer  circuit  on  the  market, 
the  Signetics  NE602.  has  given 
rise  to  a  host  of  DC  receivers.  This 
chip,  also  available  from  the  Small 
Parts  Center,  has  an  on-board  os- 
cillator as  well  as  a  doubly  bal- 


specials. 

One  of  the  best  reasons  for  us- 
ing a  passive  fitter  is  power  trans- 
fer from  the  detector  to  the  active 
audio  stages.  Also,  the  filter  re- 
moves most  of  the  high  frequency 
audio  (2-15  kHz)  from  the  high 
9a}n  audio  chain.  It  you've  ever 
used  a  pa  if  of  those  lightwetght 
walk-thing  headphones  and  tuned 
Into  a  1 5  kHz  beat  note,  you  will  be 
able  to  appreciate  this  filter. 

A  low  noise  preamplifier  some- 
times follows  the  passive  filter. 
While  you  can  use  junk  box  tran- 
sistors, and  I've  used  about  every- 
thing you  can  think  of,  a  bw  noise 
transistor  works  best. 

From  the  preamplifer.  we  go  to 
an  active  audio  filter.  I  don't  care 
for  my  audio  to  be  super-filtered, 


Photo  A.  A  smalf  home-brewed  DC  receivef. 


so  I'm  not  really  picky  about  how 
many  stages  of  filters  I  use.  The 
most  common  circuit  uses  a 
LM324  op  amp.  Til  have  a  simple 
circuit  for  that  in  a  later  column, 
along  with  the  final  audio  amplifier 
stage. 

Pulsed  Battery  Charger 

The  August  project,  the  pulsed 
battery  charger,  did  generate 
quite  a  lot  of  mail  and  several 
phone  calls.  First  things  first: 
There  are  some  errors  in  the  sche- 
matic. The  blocking  diode  wasn't 
labeled.  It  can  be  a  1N4001  or  any 
other  junk  box  diode  rated  at  1 
amp  or  more. 

Of  course,  if  you  use  the  LM350 
with  its  5  amp  current  rating,  you'll 
need  a  larger  diode  also.  Radio 
Shack  sells  a  3  amp  diode  and,  I 
think,  a  6  amp  diode.  If  you  plan  to 
use  the  LM350,  you'll  need  to  in- 
crease the  current  from  the  trans- 
former and  diode  bridge  setup. 
You1l  also  need  a  larger  trans- 
former to  handle  the  extra  current 
Junk  boxl 

The  unmarked  resistor  on  the 
collector  of  the  transistor  is  220Q. 
The  transistor  should  be  a 
2N^222  or  equal.  And  last  but  not 
least,  the  2.2kQ  resistor  is  shown 
as  a  trimmer,  which  it  is  NOT.  Use 
a  2.2kQ  resistor  and  forget  about 
the  wiper  connection, 

Gell  Cell  Batteries 

Aside  from  the  critters  making  a 
(fving  in  my  schematics,  most  of 
the  phone  calls  and  letters  asked 
about  those  crazy  gelled  batteries 
we  all  find  at  the  hamfests.  I  did 
some  digging  and  came  up  with  a 
charging  manual  from  the  Globe 
Battery  Division  on  Get/Geir  t>at- 
teries. 

According  to  Globe,  the  gelled 
battery  likes  to  be  charged  using  a 
constant  voltage*limited  current 
charging  technique.  There  are  a^ 
so  two  types  of  batteries.  "A'*  and 
**B."  Type  "A"  batteries  are  used 
for  standby  applications.  Expect  a 
life  of  100  cycles.  Applications  In* 
elude  intrusion  alarms,  fire  and 
smoke  detectors,  uninterruptible 
power  systems,  emergency  light- 
ing, and  computer  memory  stand- 
by power. 

Type  "B"  batteries  are  for 
deep-cycle  use.  According  to 
Globe,  a  new  type  "B"  battery  has 
an  initial  capacity  of  00-90  per* 
cent.  After  30-40  complete 
charge  cycles,  it  reaches  its  nomi- 
nal rated  capacity.  After  200  cy- 
cles, the  capacity  slowly  drops. 
With  only  minor  discharges  (40% 
or  less  of  capacity),  you  may  get 
yp  to  1000  cycles.  Typical  applrca- 
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Ftgure  7.  Tuned  circuits  for  DC  receivers. 


tM*Z 


TSO-i 


AUDIO 


Figure  2.  P^^sive  diode  product  detector. 
Use  matched  1 N9 1 4s, 


tions  include  TV  and  radios,  video 
tape  recorders,  computers,  and 
toots. 

As  far  as  Vve  been  able  to  deter- 
mine, a  battery  is  type  "'A'*  or  ^^B^' 
depending  on  how  you  use  it  In 
standby  systems,  the  battery  be- 


connes  a  type  "A"  bat- 
tery. If  you  use  the 
same  battery  for  deep- 
cycle,  it  becomes  a  type 
*'B"  battefy. 

The  open  circuit 
voltage  for  a  fully 
charged  gelled  battery 
is  2.1 2  volts.  Of  course, 
the  voltage  is  higher 
when  you  first  remove 
(he  battery  from  the 
charger.  For  a  fully  dis- 
charged battery,  the  terminal 
voltage  should  be  1 .75  volts  after 
steadily  drawing  the  current  it's 
rated  for  after  a  20-hour  period. 
You  can  charge  a  gel-cell  at  2-3 
times  the  rated  current.  For  exam- 
ple, you  can  charge  a  6  volt,  4,5 


Ah  battery  at  7.2  volts  (2-4  volts 
per  cell),  that  is  rated  at  a  dis- 
charge current  of  300  mA,  with  the 
charge  current  limited  to  between 
675  and  900  mA.  The  battery  is 
fulty  charged  once  the  charging 
current  stabilizes  at  a  low  level  for 
a  few  hours. 

For  standby  applicaltons  in 
which  the  baltery  is  operated  with 
continuous  charge,  as  in  emer- 
gency lighting,  lor  unattended 
charge  a  voltage  of  2.26  to  2.30 
Is  recommended.  For  a  6  volt 
battery  this  would  be  6.75  to 
6.9  volts. 

For  cycle  use,  optimum  re- 
charge lime  is  obtamed  when  a 
charge  voltage  of  2.4  volts  per  cell 
is  used.  Our  6  volt  battery  would 
require  7.2  volts  (2.4  vofts  per  cell 


X  3  cells).  The  battery  is  fully 
charged  when  the  current  drops 
to  a  low  value.  See  the  table.  If  you 
want  to  keep  the  battery  on  the 
charger,  switch  to  the  lower  float 
voltage  of  2.25  vofts  per  cell. 

Any  Mods? 

Since  Tm  not  the  only  person 
picking  up  gelled  batteries  at  the 
hamfests.  Til  have  more  about 
these  critters  next  month. 

Still  looking  for  mads  for  the 
Heath  HW  9  for  the  third  edition  of 
the  Hot  Water  Handtfook.  If  I  use 
them,  you'il  get  a  free  copy  of  the 
book. 

With  the  weather  gelling  colder^ 
now  is  a  good  time  for  some  low- 
power  fun.  QRP— better  living 
with  less. 


! 

Battery  Rated 

Limit  Initial 

End  of  Charge 

Capacity^  Amps 

Current,  Amps 

Cyrrent.  mA 

0.9  lo  1 

0.1510  0.20 

10^20                   1 

1.5 

0.23  to  .30 

20-40 

2,0 

0.3010.40 

20-40 

2.6 

0.40  lo  .50 

30-60 

4.5 

OJOtO-90 

50^-100 

6.0 

0.90  to  1.20 

60-120 

7.5 

f.itoi.s 

ao-ieo 

20.0 

3-0  to  4.0 

100-300 



Table  1.  Capacity  and  initiaf  current  vs  end  of  charge  current  forgeiled 
batteries. 
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Number  17  on  your  Feedback  card 


Hams  A  ts 


Amateur  Radio  Via  Satellite 


Andy  MacAttfster  WA5ZIB 
14714  Knightsway  Drive 
Houston  TX  77083 

It's  Fixed! 

The  Mode  S  (70  cm  uplink, 

13cm  downlink)  transponder  is  fi- 
nally workmg  to  specifications. 
Thanks  lo  the  efforts  of  Peter 
DB20S,  with  the  aid  of  0N6UG 
and  G2BF0.  the  transponder 
passband  can  be  commanded  oh 


A  Simple  Matter  of  Timing 

A  series  of  tesis  were  per- 
formed l3y  Peter  DB20S,  Peter  is 
one  of  the  OSCAR  1 3  ground  con- 
trol  stations.  By  changing  the  tim- 
ing  of  the  system  commands  em- 
bedded In  the  onboard  software, 
Peter  was  able  to  achieve  a  com- 
bination that  brought  the  satel- 
lite's Mode  S  transponder  pass- 
band  up  while  bringing  down  the 


Photo  A.  The  AMSAT-OSCAR-13  Mode  S  converten  now  working  well 
is  just  aver  a  foot  long. 


and  the  telemetry  beacon  off. 

That's  the  way  it's  supposed  to 
work,  but  yntJl  early  August  it  didn't. 

Mode  S  transponder  designer 
and  builder,  Bill  McCaa  K0RZ, 
created  the  device  so  that  either 
the  beacon  or  the  passband  coufd 
be  activated,  but  not  both  al  the 
same  lime.  The  transpor^der  pass- 
band  is  enabled  by  a  logic  line  that 
comes  from  the  satelfite's  IHU  (In- 
ternal Housekeeping  Unit  com- 
puter). If  the  telemetry  beacon  is 
on,  then  the  logic  line  is  supposed 
to  turn  it  off  and  activate  a  transis- 
tor in  the  passband  efectronics. 

Until  now  it  wasn't  happening 
that  way.  Commands  were  sent 
with  no  effect .  The  beacon  signal 
would  stay  on  and  the  passband 
would  stay  off.  As  a  result,  20  dB 
more  uplink  power  than  anticipat- 
ed was  required  to  make  Mode  S 
contacts.  The  signals  from  the 
ground  had  to  force  their  way 
through  the  deactivated  transistor 
\r\  the  passband  electronics. 
Where  1000  watts  erp  (effective 
radiated  power)  might  have  been 
fine  according  to  the  original  de- 
sign, it  actually  required  more  like 
1 00,000  watts  erp.  Many  contacts 
were  made  with  much  less  uplink 
power,  but  the  received  downlink 
was  always  weak, 
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telemetry  beacon.  0N6UG  and 
G2BF0  listened  to  the  Mode  S 
downlink  frequencies  during  the 
tests  to  keep  Peter  instantly  in- 
formed on  the  effects  of  his  soft- 
ware modifications*  The  results 
were  dramatic,  Hams  using  less 
Shan  100  watts  erp  CW  were  able 
to  make  quality  contacts  through 
the  Mode  S  passband.  Thanks  to 
the  efforts  of  Peter  and  other  tire- 
less supporters,  we  now  have  a 
fully  functional  microwave 
transponder  on  an  amateur  radio 
satellite. 


An  Extra  ''Feature" 

While  equipment  users  call 
glitches  in  computer  systems 
**bugs."  programmers  would 
rather  refer  lo  them  as  ''features," 
not  all  of  which  are  desirable. 
When  the  Mode  S  passband  came 
online  in  August^  unexpected  sig- 
nals were  heard.  Apparently  a 
portion  of  the  Mode  B  uplink  pass* 
band  also  appears  in  the  Mode  S 
downlink. 

The  normal  Mode  S  uplink 
range  is  from  435.602  MHz  to 
435,638  MHz<  The  corresponding 
noninverting  downlink  is  from 
2400.71 1  MHz  to  2400.747  MHz. 
Mode  B  uplink  signals  on  frequen- 
cies between  435.480  MHz  and 


Photo  B.  ThB  Yaesu  USA  building  in  Cerritos,  California. 


435.516  MHz  are  also  being 

downlinked  on  13  cm  in  the  same 
band  segment  with  Mode  S  opera- 
tors. 

Mode  S  enthusiasts  have  found 
this  feature  an  asset  with  few 
drawbacks  On  ttie  plus  side,  they 
can  use  the  Mode  B  frequencies 
for  uplinking.  and  be  heard  on 
both  S  and  B  downlinks.  This  in- 
tngued  Mode  B  users.  The  down- 
linked 2  meter  signals  are  heard 
on  lower  sideband,  since  the  B 
passband  is  inverting  while  Mode 
S  is  not.  The  B  user  can  then  re- 
configure his  uplink  sigoais  to 


as  (ong  as  we  have  access  to  the 
13cm  band.  The  Phase  4  geosta- 
tionary hamsat  will  use  the  band 
extensively.  The  transponder  on 
OSCAR  13  is  working  extremely 
well  and  offers  a  great  opportunity 
to  experiment ,  have  a  lot  o(  fun, 
and  make  a  lot  of  contacts.  Give  it 
a  try! 

The  *^ZRO"  Test 

The  K2ZR0  Memorial  Station 
Engineering  Award  Program,  a 
contest  focusing  on  operating  skill 
and  equipment  performance,  was 
started  a  few  years  ago  via  AM- 


Photo  C.  One  of  the  many  benches  for  radio  repair  at  Yaesu  USA  in 
California. 


match  the  Mode  S  user  and  make 
contact.  The  S  user  can  then  tell 
the  B  operator  the  level  of  copy  on 
2400  MHz  thus  publicizing  the  ex- 
istence of  an  operational  Mode  S 
transponder  passband. 

The  downside  of  the  multiple 
uplink/downlink  feature  is  the 
competition  for  space  within  the 
rather  narrow  40  kHz  Mode  S 

passband.  The  B  frequencies 
which  cross  to  Mode  S  are  very 
popular.  Finding  an  open  spot  to 
operate  within  the  2.4  GHz  down- 
link can  be  a  problem. 

Mode  S  ts  a  mode  that  will  be 
with  the  amateur  satellite  program 


SAT-OSCAR-10.  Named  in  honor 
of  Kaz  Oeskur  K2ZR0.  designer 
of  the  Satellite  OSCAR  tracking 
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Rocky  Mtn.  Shortwave 

Amateur  Specialists 


VAESU  •  TEN  TEC  •  NR0525  •  GRUNDIG 

SONY  •  MAGNA\/OX  •  AMERITRON  •  MFJ 

METZ  •  ICOM  •  DAIWA  •  KLMiMtRAGE 

ALPHA  DELTA  -  FAX'R!TTY  •  KENWOOD 
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Allied  Appliance  &  Radio 

4253  So  Broadway  •  Engiewood,  CO  80110 
;jSA/MC  *  Dfscouni  Pnces  *  Si  CW  For  Lie 


ORDERS  ONLY  800-321-7305 
TECH  INFO  303-761-7305 
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•  Covefs  100  WHz  lo  199  999  MHz  in  1  kHJE  steps  vritti 
thumbwheel  6is\  *  Accuracy  ^i-  i  part  per  10  mK^ 
liofi  at  aJI  Irequencies  •  Internal  FM  adjustable  from 
0  to  100  kHJE  at  a  1  kHz  rate  •  External  FM  input  ac- 
cepts tones  Of  voice  •  Spurs  and  noise  at  least  60  dB 
below  carrier  •  Output  adjustable  ffocn  5-500  mV  at 
60  Ohms  •  Operates  on  12  Vdc  3  %  Amp  •  Availatjle 
for  immediaie  defivery  •  S429.96  detiveted  »  Add^m 
accessories  available  to  extend  tre<]  range,  a^  inft- 
nite  resolutton,  AM,  and  a  precision  120  dB  attenua- 
tor  •  CalE  or  write  for  delalls  *  Phona  iri  your  order  as 
fast  COD  shipment. 


VANGUARD 

196-23  Jamaica  Ave..  Mollis,  NY  11423 
Phone:  t7iS)  4€8  2720  Moo.-THurB. 
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COVERS  ALL  BANDS 
160-2  METER 
150-220-450 
850-1296  MHz 


THE  ULTIMATE  IN 
^         QUALITY  -  ACCURACY  -  SENSITIVITY  -  RELIABILITY 

<!DATAS0AN    wMI  meet  all  your  frequency  measuring  needs  from  mobile, 


marine,  hilltopplng  and  on  the  bench. 

*  Delivers  years  of  reliable  service,  constructed  of  a  rugged  all-metal  case  wrth  8 
digit  display, 

*  Adaptable  for  any  Job,  operates  on  8  AA  dry  celts*,  1 1-18  V  DC,  1 10  V  AC  adapter 
or  with  optional  nicad  pack. 

*  You  cart  use  (t  to  check  disc  drives,  VTR's,  TV's,  HT's  or  tune  your  HF  rig  to  meet  a 
special  QSO. 

*  The  C  1400  also  comes  with  a  built-in  IS  dB  preamp  for  increased  sensitivity.  You 
can  even  add  an  optional  sniffer  probe  for  finding  local  OSC  and  multipliers. 
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■#     SPECIALS  10  WtTH  ORDER 


AIL  UNITS  AftE  COVERE  D  BY  OUft  5  YEAft  LIM»TED  WARRANTY 

ALL  MODELS  INCLUDE:  AC  Adapter  plus  Antenna 

ACCESSORIES 

BAC-S    8  A  A  Nicad  Pack $19.95      ^^^^ 

Sp'2     Sniffer  Probe  (Hl-Z)     ......  $19,95  p^^^  120O    XIO-XIOO  Audio  Mullipiier $49.95 

(d  19)  579*-2Z58  or  send  check  or  money  order  to:     Youf^rREquEi^cY 


TERMS:  Shippings  handling  and  Insurance 
please  add  S%  ($2.00  minimum)  to  a  max- 
fmtiiti  of  SI 0.00  each  order,  CA  res.  please 
add  6%  sales  tax. 


BattGt  tes  not  in  dude  cj 


manuff  >€tured  by 

B&B  INSTRUMENTS 

408  La  Cresta  Hgts  Road 
PCaJ<Hi,CA92021 
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calculator  and  long-lime  AMSAT 
supporter,  ihe  program  tests  ihe 
tistening  capabilfties  of  individu- 
efs  with  the  best  equipment  they 
can  bring  together  lor  amateur 
satellite  operation. 

Since  the  attitude  of  03CAR-10 
is  no  longer  controllable.  OSCAR- 
13  is  used  for  the  tests.  A  control 
station  sends  and  repeats  numer* 
ic  code  groups  through  the  satel- 
lite's transponder  al  gradually  re- 
duced power  levels,  starling  al  a 
level  equal  to  the  general  beacon. 
Participants  monitor  and  record 
the  numbers  until  they  have  either 
copied  the  10  wpm  CW  down  to 
level  "Z9"  (27  dB  below  the  bea- 
con), or  untjl  they  can  no  longer 
hear  the  control  stalion^s  signals. 

Those  who  can  hear  the  satel- 
lite's beacon  witi  also  be  able  to 
hear  levet  "Z(&"  of  the  test  and 
qualify  for  the  basic  award.  The 
certincate  is  available  through 
AMSAT-NA-  For  free  verification 
reports  to  qualify  numbers  copied, 
send  an  SASE  to  my  address 
above.  The  fun  comes  from  up- 
grading station  performance  and 
then  pursuing  endorsement  stick- 
ers  for  the  lower  power  levels.  The 
goal  is  to  encourage  stations  to 
improve  their  downlink  reception. 
Those  who  hear  poorty  tend  to  re- 
sort to  unnecessary  uplink  ex- 


cesses which  drain  the  satellite  s 
batteries  and  desensitize  Ihe 
satellite  transponder  for  low-pow- 
er  operators. 

The  Table  shows  the  dates  and 
times  of  ZRO  Tests  scheduled  for 
the  end  of  this  year  and  into  1 990« 
They  were  chosen  for  coverage, 
convenience,  and  optimum  oper- 
ating  conditions.  The  downlink 
frequency  via  the  Mode  B 
transponder  is  145.940  MHz.  Oth- 
er tests  will  be  set  up  for  Mode  L 
with  a  downlink  of  435.945  MHz. 
You  can  find  the  dates  and  times 
on  the  AMSAT  HF  Nets. 

Only  a  handful  of  stations  have 
copied  and  reported  accurate 
"Z9"  reception  via  Mode  8.  The 
erp  from  the  Test  Control  Station 
IS  usually  less  than  ONE  watt  at 
the  "Z9"  level.  Only  superb  atten- 
tion to  detail,  care  in  assembling 
their  stations,  and  a  quiet  RF  envi- 
ronment will  allow  this  kind  of  re- 
ceive performance. 

8ut  don't  wait  until  you  have  the 
"perfect"  station  to  participate. 
Reports  have  been  received  from 
enthusiasts  using  many  types  and 
sizes  of  antennas.  One  operator 
was  on  a  t)oat  wrth  a  2  meter  dipole. 
Another  was  in  a  car  with  a  mag- 
mount.  Others  using  simple  4-ele- 
ment  yagi  antennas,  no  preamps. 
and  stock  radios  without  exotic  fil- 


lers, have  copied  signals  down  to 
15  dB  below  the  beacon. 

Next  time  a  ZRO  Test  is  on,  lisr 
ten.  Just  how  good  is  your  2  meter 
station?  How  does  it  stack  up  with 
other  satellite  enthusiasts? 

A  Look  at  Yaesu 

I  was  In  California  recently,  at 
the  invitation  of  Yaesu  USA.  to 
participate  on  their  advisory  coun- 
cil. As  t  escaped  the  incredible 
traffic  of  Los  Angeles  and  headed 
for  their  location  in  Cerritos,  Cali- 
fornia, the  satellite  antennas, 
aimed  at  the  sky,  caught  my  eye 
before  anything  else.  A  pair  of  KLM 
crossed  yagis  were  silently  track- 
ing  the  passage  of  OSGAR-13. 
The  mirrored  front  of  the  17,000 
square  foot  lacility.  with  over  40 
employees,  soon  blocked  my  view, 
but  I  didn't  mind — the  new  FT- 
736R,  auto-tracking  system  and 
RF  Concepts  amplifier  couldn't  be 
far  away.  Within  minutes  1  was  in- 
vestigating the  gear  and  checking 
out  the  orbital  predictions. 

Chip  Margelli  K7JA.  Yaesu's 
Vice  President  of  Customer  Ser- 
vices, had  been  tracking  the  satel- 
lite. In  addition  to  his  fascination 
with  DX,  Chip  had  caught  the 
hamsat  bug.  Earlier  this  year  Chip 
traveled  to  f^V  Island  between 
Finland  and  the  Soviet  Union  to 


put  a  new  country  on  the  satellite. 

Yaesu  has  been  featuring  satel- 
lite-oriented gear  for  many  years. 
Prior  to  the  FT-736R  and  FT- 
726R,  older  HF  rigs  sported  op- 
tional transverters  with  extra  posi- 
tions on  the  band  selector  labeled 
SAT.  t,  SAT.  2  and  SAT.3.  With 
the  addition  of  an  extra  10  meter 
receiver,  the  HF  rtg/transverter 
would  become  a  complete  full-du- 
ple^  satellite  station  for  Modes  A 
(2  meters  up  and  10  meters 
down),  B  (70cm  up  and  2  meters 
down),  and  Mode  J  (2  meters  up 
and  70cm  down}.  The  newer  rigs 
represent  the  logical  progression 
from  years  of  experience  with 
satellite  earlh*station  functions, 

A  lour  of  the  building  proved 
fascinating.  New  rigs  ready  for 
shipment  in  the  warehouse,  care- 
hjlly-fabeled  parts  bins  for  rig  re- 
pair^ and  well-organized  lab- 
bench  areas  occupied  most  of  the 
complex.  Some  offices  and  con- 
ference-room areas  were  on  the 
second  floor,  but  most  of  the  activ- 
ity was  in  the  sales  and  customer 
service  section.  A  new  computer- 
ized system  was  being  imple- 
mented for  customer  records  and 
ordering  information. 

If  you  are  in  the  Cerritos  area* 
drop  rn.  The  satellite  station  is  nght 
up  front  and  ready  for  contacts. 


Orlando 


23, 24, 25, 

Orange  County  Convention  &  Civic  Center 


Im 


:o:^^w!^^':fWJWw;^'^:■:■■  M 


u':^v■>;^<^v>;•;';'^^;^^'^:'>>^^^'J^^^;':.>;';■;■;■;■>:^v^■^K■:■>;^i^  . 
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W'  Free  Parking  ^Exhibits  ^Swap  Tables 

^Seminars  P^FCC  Exams         ►'Meetings 

Advance  registration  before  February  23rd  $7.00  -  $9.00  at  Door 
Swap-Tables..,.!  or  2  $37.00  each...3  or  more  $45.00  each. 

1  admission  included  with  each  table. 

Commercial  Exhibits  (407)  898-1027  •  Tables  (407)  645-0132  •  Tickets  (407)  671-6194 

Sponsored  by  The  Orlando  Amateur  Radio  Club 
P.O.  Box  547811    •   Orlando,  Fl.  32854-7811    •    (407)657-9052 
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MFJ  gives  you  all  9  digital  modes 

and  keeps  on  bringing  you  state-of-Se-art  advances 

.  .  .  while  others  offer  you  some  digital  modes  using  3  year 
old  technology 


MFJ- 1 273 


279 


95     • 


No  3  year  old  technology  at  MFJ! 

Llsmg  the  latest  advances,  MFJ  brings 
you  9  exciting  digital  modes  and  keeps  on 
bringing  you  siate-of-the-ail  advances. 

You  get  tons  of  features  other  multi- 
modes  just  don't  have. 

Only  MFJ  gives  you  aU  9  modes 

Count  Vm  --  you  get  9  fun  mtxies  -- 
Packet.  AMTOR,  RTTY.  ASCIL  CW, 
FAX,  SSTV,  Navtcjt  and  M\  featured 
Contest  Memory  Kcyer, 

You  can 'I  get  alt  9  mtxies  in  any  other 
multi-mode  at  any  price.  Nobody  gives 
you  modes  the  NdFJ-1278  doesn't  have. 

The  best  modem  you  can  get 

Extensive  tests  tn  Packet  Radio 
Maga^ne  prove  the  modem  used  in  the 
MFJ- 1278  copies  HP  packet  more 
accuratel)  than  all  other  mtxlems  tested. 

The  MFJ- 1 278  is  iJic  only  multi-mode 
with  a  ime  DCD  circuu  for  HF.  This  dra- 
matically reduces  sensitivity  to  noise  and 
dramatically  increases  completed  QSOs, 

Exclusive  Buill  in  Printer  Port 

Only  the  MFJ- 1278  has  o  dedicated 
printer  port  that  lets  you  plug  in  your 
Epson  or  IBM  compatible  primer. 

You  don't  need  to  buy  an  optional  S40 
cable  just  to  plug  in  your  prmter. 

20  LED  Precision  Tuning  Indicator 

MFJ^s  unecjualcd  tuning  indicator  makes 
it  really  easy  to  work  HP  packet.  Unlike 
others,  you  use  it  the  same  for  all  modes  - 
not  different  for  each  mode.  Just  tune  your 
radio  to  center  a  single  LED  and  you  Ve 
precisely  tuned  in  to  wtthin  10  Hz  -  and  it 

MFJ  Packet  Radio 


MFJ-127* 
MFJ-1270B 


MFJ-1270B  super  clone  of  TAPR's 
TNC-2  gives  you  more  features  than  any 
other  packet  controller  —  for  $139,95 

You  can  double  your  fun  by  operating 
VHF  and  HF  because  you  get  high  per- 
formance swhchable  VHF/HF  modems. 

You  gel  the  Easy  Mail™  Personal  Mailbox 
with  st^fi-partitioned  memory  so  you  and 
your  ham  buddies  can  leave  messages  for 
each  other  24  hours  a  day. 

in  MFJ*s  new  WeFAX  mtxie  you  can 
prim  full-fledged  weather  map«^  to  screen  or 
printer  and  save  to  disk  using  an  IBM 
com  pal  i hie.  C-64/128  or  Macintosh, 

A  new  KISS  imerface  lets  you  run  TCP/IP, 
They  also  come  NET  ROM  compatible. 

You  also  get  32K  RAM  and  a  free  1 10 
VAC  power  supply  (or  use  12  VDC). 

For  dependable  HF  packet  tuning,  the 


shows  you  which  way  to  tune! 
New  Easv  Mail^^'  Personal  Mailbox 

You  set  MFJ's  new  Easv  MaiF'^  Perst>nal 
Nhnlhox  with  soft-partitioned  memory  so  you 
and  your  ham  buddies  can  leave  messages 
for  each  other  24  hours  a  day. 

MuhS-Grav  Level  FAX/SST\^  Mf>dem 

You*U  see  tomorrow's  news  today  when 
you  copy  t^ut standing  FAX  news  photos  with 
crisp  clear  details,  MFJ- 1278  is  the  only 
multi-mode  with  a  built-in  multi-gray  level 
modem.  It  lets  you  transmit  and  receive 
multi-gray  level  FAX/  SSTV  pictures  with 
an  appropriate  terminal  program. 

Only  MFJ  can  traasniit  FAX  .  .  . 

Most  packet  fiiations  can  receive  FAX 

But  only  the  MFI-i278  lets  you  trmnmii 
FAX  without  internal  mo^^li  Heat  ions  that 
disable  other  mtxlcs. 

So  now  you  can  send  your  own  pictures, 
maps  imd  diagrams  by  FAX  to  stations 
throughout  the  world. 

Too  bad  they  can*t  send  theirs  to  you 
,  .  .  unless  they  disable  other  mtnles 

One  FREE  Upgrade! 

When  you  buy  your  MFJ-I27H  today,  ytm 
don't  have  to  miss  new  modes  and  features 
that  ctuiiL  uu[  itmimon}w. 

Whv?  bcs^^usc  your  MFJ  1278  comes 
with  a  coupiin  good  for  one  free  cprom 
upgrade  exchange  that'll  add  new  features- 
Plus  .M*jre  .  .  - 

Ffui  you  get  .  .  .  32K  RAM  (not  I6K). 
free  AC  power  supply.  Host  miide  that  lets 
MFJ- 1278  serve  as  a  KISS  interface  or 
dumb  modem,  fast  thn^ughpui  ami-collision 
technology,  independent  transmit  level  for 

MFJ  Video  Digitizer 

Here*H  Aimee.  This 
unretoiiched  picture  wa^ 
shot  directly  from  a 
VGA  monitor.  Wf 
digitized  Aimee  with  a 
camcorder^  MFJ- 1 292 
** Picture  Perfect**  Video 
Digitizer  and  IBM 
compatihh  computer. 

Create  fascinating  digitized  snapshot's  to 
iransmil  with  your  MFJ- 1278  o(  anything 
you  can  point  your  camcorder  at! 

The  new^  MFJ- 1292  ** Picture  Perfect" 
Video  Digitizer  connects  your  video 
camera  to  your  IBM  compatible  computer 
so  you  can  capture  digitized  video 
snapshots  on  disks. 

You  get  an  easy-io- install  plug- in  card 
for  your  computer,  handy  contrast  and 
brightness  control  unit  and  complete 
software  for  only  .  ,  .  $199,95* 

You  can  create  your  own  QSL  card  from 
digitized  snapshots  by  using  drawing  or 


each  radii*  port,  random  code  generator, 
lithium  battery  backup.  RS'232  and  TTL 
serial  ports,  standard  850  Hz  RTT\'  shift, 
socketed  ICs,  tunc  up  command,  peripheral 
i/0  port,  automatic  serial  numbering,  pnv 
grammable  message  memories,  dual  radio 
ports  (each  HF  or  VHF),  CW  key  paddle 
jack,  speaker  jack  that  lets  you  monitor  CW 
side  tone,  transmit  and  receive  audio  and 
packet  connect  bell,  new  fully  interg rated  in- 
struction manual  with  Fast  Start^^  section 
and  more  in  a  9'/i  %  9V2  x  1  Vi  inch  cabinet. 

Get  on  the  air  instantly 
Just  plug  it  all  in 

All  you  need  is  an  MFJ- 1 278.  your  rig, 
any  computer  and  a  terminaJ  program. 

With  an  MFJ  Starter  Pack*  S24.95,  you 
just  plug  ii  all  in.  wire  up  your  mic  connec- 
tor and  you're  on  the  air. 

Order  MFJ- 1 284  for  IBM  compaiihles 
(includes  Picture  Passings  MFJ- 1287  for 
Mm:iiitosh:  MFJ- 1 282  for  C-M  128: 
MFJ-i2U3  (lapei  lor  VIC-20. 

No  Matter  What™  Guarantee 

Yoii  gel  MFJ's  fiill  one  year  No  Matter 
What^^  Guarantee. 

That  means  we  will  repair  or  replace  your 
MFJ  multi-mixle  (at  our  option)  no  maner 
what  happens  to  it  for  a  full  year. 

OthtTs  give  you  a  linnted  warranty.  What 
do  you  do  when  they  say.  "Sorry,  your 
limited  warranty  docsn^t  cover  tkafr' 

Get  9  new  ways  of  having  fun 

Don't  settle  for  3  year  old  technology. 
Chouse  the  only  muhi-mode  that  gives  you 

the  latest  advances  and  all  9  modes. 
Get  9  new  ways  of  having  fun  today! 

MFJ  Packet  Pictures 

Transmit  and  receive  high  resolution  EGA 
and  CGA  color  pictures  via  packet  radio 
with  new  MFJ  picture  passing  software. 

You  can  set  up  your  own  picture  bulletin 
board  and  exchange  pictures  with  others  — 
even  if  vtm're  not  there. 

MFJ  1288,  $9.95,  works  with  vinually 
any  packet  ctvntroller  and  IBM  compatible 
computer.  It's  included /re^  with  MFJ- 1284 
IBM  starter  pack  and  MFJ- 1292  Digitii^er. 


MFJ- 1274  gives  you  a  high  resolution 
tuning  indicator  -  and  it's  only  S20  more. 
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paint  software  to  add  graphics  and  lettering 
-  and  you  can  transmit  it  with  included  MFJ 
picture  passing  software. 

You  can  use  your  digitized  snapshots  in 
any  desk- lop  publishing  prog  runt  that  uses 
the  popular  PCX  tbnnat.  MFJ- 1292  tets  you 
capture  pictures  in  VGA,  EGA,  CGA,  Herc- 
ules or  Raw  Data  formal  s.  Get  yours  today. 

Nearest  Dealer/Orders:  800^647-1800 

MFJ  ENTERPRISES,  INC. 

Hi*^  49*1.  Miss.  State,  MS  39762 
(601)  323-5869:  TELEX:  53  4^**0 
FAX;  (601)  323-6551:  IrKiuitf  s/h. 

MFJ  *  .  .  making  quality  affordable 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  GGTE 

MORSE  TUTOa  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  & 

PROSPECTIVE  HAMS^  f^RAlSED 

IN  QST,  73  AND  WORLD  RADIOl 

LEARN  IN  JUST  12  EASY  LESSONS! 


FEATUFtES  OF  THIS  UNIQUE  PACK  AGE  INCiUDE: 
■CfKlo  Sipcpds  irom  1  lo  ovor  100  Wf^M 

■  Sl^n<]^ard  Ot  Farnsworth  mod^s 
■AdiuBiablB  tone  fi^qijency 

■Ov^f  S  bullion  random  convorSBiiorTtt 

■  Letiers.  numijerfs,  pot*ctyali<sfi  and  pro  sigms 

■  RAndom  ch>aracl»r9  ^  words  fo^  each  i^s^sort 

■  DiBplay  text  whfle  lislemng  or  atier  copying 
PAli  pararrreiers  remombar&d  berwoari  sessions 

■  Pa r^meTc<r^  easily  ctianged  whan  c^osired 


I 


For  PC-POSTMS-DOS  compurers    AyAllabl«  si  de^l- 
?f3.  Ihru  QST  or  73  or  s«nd  flS-  ^  tor  S  SS"  or  %Zi  .9S 
tQr35'    *  S2  S&H  (CA  nBSkMfils  add  6%fa  TajiHo 
GGTE,  PO  Box  365,  DepL  MTS.  Alwooa,  CA  92601 
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SASE  Iw  CiitaJbipik  HI  3Q  dip4l*i,  ih^wT*,  «n4  ^*c«-«fli4nq,  iHitqut  ■nlaniui 


311-aiM^3*M      aon  Ma^'^jSlT.  *lM^Spf^fiL4ftSU 
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ANTENNA  SOFTWARE 

New  Releases 


IS.OD  analyzes  tree-space  antennas  2-3  times  taster 

ihanbBfora,  With  twice  as  many  analysis  segments  avail- 
able Ne^  plotting  feaSures  enhance  patlO'^n  shap4  and 
detail  Better  ploi printouts.  Analyse  almo^  any  antenna 
made  of  wirv  or  tubing,  tn  U&s  «pace  or  ov«r  re^^ticaSly- 
modetedeanh,  Cowipme  tonward  gain,  F^.  baatinwciilu 
5ideio&es,  cuttem.  impedance.  SWR  lake-oFf  angle,  and 
pane  ms  Co  mpu le  the  inie  raclftj  n  amo  pg  se  ve  Tat  ne  a  rby 
aniennas  MN  includes  libraries  oraniennaand  piat  tiles, 
a  file  editor,  and  extensive  dqcii  mental  ion.  $7S. 

VO  2-00  featuf«sapow6ftul  new  gainhf /B*SWR  Iradeoff 
fn^cr  or.sm,  opliwfeaiion  across  a  fmquiincy  barvd.  con- 
iml  ol  ati  sidelobes^  and  Ml  EGA  oobr  Better  dssigns, 
ftfcor  plots.  VO  opiimiz&s  Yagi  designs  by  aut&matk^ajly 
adfusiing  slsmont  lengths  &  spacing s  for  maximym  for- 
ward gam,  rT^aJ(^^lum  F/B,  and  minimum  SWR.  YOlsGx- 
iremely  last*  arrd  can  compute  several  [rial  designs  p^r 
second.  YD  Indiides  models  fargamma^T^hai/piifi^  and 
beta  matches,  el^nertl  tapering,  nwyming  pfates.  and 
tfs<^j»ncy  scaling.  A  Yagi  itbfary,  file  ediior.  and  exien- 
Give  doo^nerdailon  are  inclided  $90. 

Upgmde  from  previous  vGrsitins  for  S50  S  $60„  Add  6% 
for  Caijtomia  &  fDreign  orde^.  For  IBM-PC. 

Sendt^eck  or  it}tern&kmaf  mansy  artier  to: 
Brtan  Be^zfey.  K6ST1, 507-t-2  Tayjjr,  ViHa,  CA  92084 


G5RV  All-Band  QuicKits 
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Looking  west 
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e/7/  Pasternak  WAdfTF 
28 197  Robin  A  venue 
S^ugusCA  91350 

Thoughts  of  Dayton 

I  know  it's  strange  to  be  writing  about  the 
1989  Dayton  Hamvenlion  at  this  time  of  year, 
but  then  agam,  we're  already  mofe  than 
halfway  to  the  1900  gathering.  Just  the  other 
day !  found  myself  wrtting  a  tetter  of  contirma- 
tion  to  their  program  chairman  to  teli  him  I 
would  be  attending.  The  Dayton  Hamvention 
is  amateur  radio's  largest  and  most  popular 
gatbenng,  wilti  well  over  30.000  people  at- 
tending this  April  event  each  year.  Start  mak- 
ing your  plans  for  Dayton  now— holet  rooms 
and  plane  seats  get  booked  up  early { 

220  MHz— ICOM  Says:  Use  It! 

As  far  as  new  gear  for  the  repealer  user,  my 
personal  opinion  is  that  ICOM  stole  the  show 
a(  Dayton  '89  with  the  introduciion  of  the 
world's  smallest  full-feature  220  MH£  hand* 
held  radio.  The  ultra  tiny  IC-3SAT  weighs  a 
mere  9-9  ounces  and  measures  only  1.9"  x 
4.0"  X  1 .2^.  including  its  built-in  300  mAh,  7.2 
volt  battery.  And  when  that  power  source  is 
expended,  you  don't  have  to  run  to  find  a  rap^d 
charger.  Simply  connect  one  of  several  op- 
tional battery  packs  to  the  bottom  of  the 
transceiver  and  keep  right  on  operating! 

This  mini-mite  of  the  handhelds  has  fea- 
tures that  will  make  you  the  envy  of  the  local 
club.  These  include  48  fully  programmable 
memory  channels  that  store  operating  fre- 
quencies and  other  information  required  for 
repeater  operation;  a  calt^hannel  with  the 
same  features;  a  DTMF  encoder  for  auto- 
patching  or  control,  wrth  10  DTMF  code  mem- 
ory channels  of  up  to  15  digits;  receiver  full 
scan,  memory  scan,  memory  skip  and  priority 
channel  watch;  up  to  five  watts  power  out» 
using  a  specialty  designed  ultra  small  high 
efficiency  power  module  that  requires  only 
1 3.7  volts  DC;  and  an  external  power  jack  that 
doubles  as  a  charger  port  for  the  internal 
battery. 

It  also  has  a  feature  never  befom  found  in  a 
handheld:  The  IC-3SAT  has  a  built-in  dock 
that  rets  it  double  as  an  alarm  clock!  The  radio 
can  be  pre-programmed  to  turn  itself  on  and 
off  at  pre-programmed  times  to  allow  you  to 
fall  asleep  listening  in  on  a  late-night  OSO  and 
to  wake  up  to  the  chatter  of  drive-time,  if  you 
so  desire! 

Options  include  the  UT*49  DTMF  Decoder. 
UT-50  Tone  Squelch  Unit,  and  UT-51  pro- 
grammable Tone  Encoder,  Availability 
through  factory  authorized  ICOM  dealers  was 
late  June.  Regardless  of  what  the  FCC  has  in 
store  for  1 V4  meters,  the  amateur  radio  indus- 
try is  keeping  its  commitment.  ICOM  is  show- 
ing its  commilment  to  the  users  of  220  wilh  a 
new  radio  that  can  only  be  described  as  as- 
tounding for  Its  size  and  performance. 

There  is  now  also  a  2SAT  and  4SAT  avail- 
able, for  2m  and  440  MHz,  respectively. 

Looking  Toward  1990 

I  have  reason  to  believe  that  Hamvention 
'90  wtll  have  a  new  look  to  it.  You  might  say  a 


youn^r  look  because  in  1990  the  Hamven- 
tion hopes  to  attract  some  of  the  younger 
members  of  our  "New  World  of  Amateur  Ra- 
dio." To  do  it*  they  have  turned  to  one  of  the 
stars  of  that  show— an  energetic  IS-year-old 
college  student  from  Southern  California 
named  Kelly  Howard  N6PNY.  And  it  really 
does  read  like  a  movie  script: 

Scene  1 .  A  Mexican  restaurant  in  suburban 
Dayton,  i*  was  over  dinner,  before  catching 
flights  home,  that  Burt  Hicks  WB6MQV. 
Mathan  Pyle  KB6PLH ,  Kelly  and  myself  joined 
the  Hamvention  team  for  an  after^it's-all-over 
celebration  dinner.  Kelly  struck  up  a  conver- 
sation with  a  number  of  key  Hamvention  plan- 
nerSn  Among  them  were  General  Chairman 
Bill  McNabb  WD8SAY,  Assistant  General 
Chainnan  {^nd  1990  General  Chairman)  Ed 
Hillman  N8ALN,  and  DARA  Youth  Activities 
Director  Terry  Falknor  N8EE0.  Her  subject 
was  simple.  She  wanted  to  see  more  young 
adults  in  amateur  radio,  and  the  astute  Miss 
Howard  realized  that  the  Dayton  Hamvention 
is  an  event  that  can  dazzle  the  most  cynical 
teenager.  It  was  time  for  the  Hamvention  to 
have  a  session  specifically  geared  for  young 
people,  but  not  one  run  by  an  "old  guard"  type 
who  is  mostly  interested  in  selling  Morse 
CQcie* 

Who  knows  teens  better  then  another 
teen?,  argued  Kelly.  Her  words  found  fertile 
soil.  By  the  time  Noel  McKewon  WB8QQC 
dragged  us  off  to  the  airport,  Kelly  got  carte 
blanche  lo  help  organise  any  youth  activity  for 
Dayton  '90.  As  we  made  our  rush  to  our  re- 
spective airlines— she  and  Nathan  on  Ameri- 
can to  San  Diego  and  Burt  and  me  on  TWA  to 
Los  Angeles^it  was  obvious  that  Kelly 
Howard  N6PNY  had  some  fascinating  ideas 
on  recruiting  teens  to  amateur  radio.  Fade  to 
black. 

Scene  2.  My  den  and  office  in  Saugus^  Kelly 
ts  now  livmg  in  Los  Angeles  and  getting  ready 
to  start  college.  This  particular  afternoon  we 
are  talking  about  Dayton  weekend.  It  was  her 
first  and  my  17th  or  18th.  She  tells  me  what 
she  wants  to  do  at  Hamvention  '90.  She  wants 
to  have  a  session  where  teens  who  are  hams 
talk  to  teens  who  are  interested  in  becoming 
hams.  Where  those  wilh  licenses  and  the  abili- 
ty to  communicate  with  the^  peers  give  the 
hands-on  experience  of  amateur  radio  to 
teens  who  know  ham  radio  only  as  something 
that  their  dad  or  neighbor  plays  at  as  an  old 
person's  hobby.  Kelly  tells  me  young  hams 
like  herself  can  reach  other  teens  and  young 
adults.  She  says  that  it's  imfxirtant  for  her  to 
try.  So,  I  suggest  that  she  tell  this  to  the  folks  in 
Dayton  and  see  what  they  say. 

Scene  3.  Dissolve  to  my  living  room.  Sharon 
IS  watching  TV  J'm  reading  a  copy  of  another 
ham  mag.  A  few  minutes  and  two  phone  calls 
later,  Kelly  emerges  from  the  office  with  the 
biggest  smile  across  her  face  that  I  have  ever 
seen.  She  sold  her  idea  welt  enough  to  be 
asked  to  host  the  first-ever  Dayton  Hamven- 
tion Young  People's  Forum.  And  what  will  she 
present?  Freezeframe  and  font  over  "To  Be 
Continued." 

Actually,  she  will  be  telling  you  that  herself.  I 
invited  Kelly  to  be  a  guest  writer  for  the  next 
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Looking  West coiumn.  In  the  meantime,  those 
of  you  with  youngsters  from  9  to  1 9  mtght  want 
to  make  pfans  to  bring  them  with  you  to 
Hamvention  "90.  Keify  and  her  friends  have  a 
very  special  day  planned.  Who  knows^  after 
this  session  you  may  be  arguing  with  your  son 
or  daughter  over  who*s  going  get  first  dibs 
wrth  the  radio  on  weekends,  or  shelling  out 
some  extra  bucks  to  buy  your  offspring  an  HT. 

The  Lights  of  the  City 

I  realty  cannol  end  this  month's  cofumn 
without  a  personal  word  of  appreciation  to  the 
Dayton  Amateur  Radio  Association  and  the 
Hamvention  Committee.  In  April  of  this  year 
they  chose  to  honor  me  as  the  t989  Radio 
Amateur  of  the  Year.  It  was  something  that 
caught  me  completely  by  surprise,  and  it's  an 
honor  I  will  treasure  to  my  dying  day. 

Some  may  view  an  award  of  this  type  as  a 
measure  of  personal  success.  I  look  at  it  quite 
differently.  To  me.  receiving  an  award — any 
award— means  that  you're  making  a  valid 
conthbulion,  and  that  you  now  have  an  even 
greater  responsibility  to  continue  and  do  even 
better  so  that  you  continue  to  deserve  such  an 
honor. 

When  I  accepted  the  award,  I  asked  every- 
one present  to  join  me  in  dedicating  it  and  the 
years  ahead  to  the  renewal  of  amateur  radio- 
to  the  young  and  young  of  iieart,  who  will  pick 
up  the  banner  of  this  great  hobby  and  service, 
and  carry  it  forth  Into  the  next  century  and 
beyond.  Thanks  to  young,  energetic  and  dedi- 
cated young  hams  like  Kelly  Howard  N6PNY 
and  Nathan  Pyle  KB6PLH.  we  are  beginning 
to  see  a  tiny  btt  of  light  at  the  end  of  a  dark 
tunnel  called  apathy.  There  is  still  a  long  way 
to  go. 

As  I  close  this  month's  Lookmg  West,  I  ask 
that  each  of  you  join  with  me  in  this  dedication, 
and  that  we  direct  our  energies  to  bringing  the 
youth  of  this  nation  to  the  hobby  that  we  tove.  If 
we  each  "Elmer"  into  amateur  radio  only  on© 
new  young  ham,  we  can  significantly  boost 
our  ranks — and  give  our  nation  a  new  base  of 
potential  engineers  and  technicians  that  it  so 
badty  needs. 

Let's  stop  hoarding  amateur  radto  as  if  It 
were  some  secret  to  t>e  prized  by  the  few  and 
kept  from  the  many.  Let's  open  outdoors  to  all 
who  have  the  interest. 

The  1990s  will  soon  be  with  us  and  the  day 
when  Morse  Code  is  King  is  dead.  The  new 
''Morse  Key"  is  the  hand-held  most  of  us  carry 
on  our  belts.  The  new  long-wire  Is  the  rubber- 
ducky.  The  new  DX  is  relayed  by  ham  satel- 
lites tn  the  sky.  Some  of  us  might  even  live 
long  enough  to  hold  a  QSO  through  the  first 
repeater  on  the  moon.  But  only  the  young  can 
make  ihat  happen,  and  the  young  will  only 
come  to  amateur  radio  if  they  can  bring  their 
modem  thinking  with  them.  I  for  one  say  it*s 
time  to  stop  idolizing  the  traditions  of  yester- 
day and  start  building  the  traditions  of  the 
future,  I  say  this  because  J  love  ham  radio  from 
the  deepest  reaches  of  my  heart- 
Thank  you,  Dayton,  for  making  1989  a  year 
that  witl  live  with  me  into  eternity.  More  impor- 
tant, thank  you  Dayton  for  recognizing  Ihat  the 
future  of  amateur  radio  is  with  the  young.  You 
are  doing  more  then  your  share.  Let*s  hope 
other  conventions  and  hamfests  will  follow 
your  lead.  It's  time  to  telt  the  kids  of  the  nation 
that  we  want  them  and  that  we  caref. .  .de 
WA6ITF 


For  the  Latest  in  Repeater  Technology 


Go  with  the  Leader 


SPECTRUM 


SCR-1000A2Mor220 
REPEATER  W/150  WT.  2M  Amp 
&  30A  POWER  SUPPLY. 
(All  items  available  separately) 

Shown  in  optional  cabinet. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S.A.P.I 
Sold  Factory  Direct  or  through  Export  Sales 
Reps,  orrty. 


We  Ve  got  the  greatest 
design/performance 
'  'Kno  w-how  " —  IS  years\ 
in  the  business — with 
constant  improvements 
in  our  Repeaters  & 
Linii  Units! 

For  that  new  Machine — Spectrum 
makes  2  lines  of  Repeaters — the| 
world  famous  Deluxe  SCR1000A*VHF 
or  SCR4000-tJHF,  and  the  basic  Jow 
cost  Hne  of  SCR77S. 

The  SCR77  Repeaters  maintain  tfie 
quality  of  design,  components  and, 
construction  which  have  made  Spec-, 
trum  gear  famous  throughout  the 
world  for  years.  However,  all  of  the 
"beils  &  whistles  *  have  been  elinninat- 
ed— -af  a  large  cost  savings  to  you!  The 
SCR77  is  a  real  "work-horse"  basici 
machine  designed  for  those  who  want 
excellent,  super-reliable  performance 
year  after  year — but  no  frilis! 


Of  course.  If  you  do  want  a  Full  Fea-] 
tured/Super  Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and| 
a  complete  list  of  built-in*  options, 
then  you  want  our  SCRIOOOA  or 
SCR4000. 

AH  Bvailatte  with  Autapatch/Reverse 
Patch/Landtine  Control;  TouchTone 
Control  of  various  repeater  functions; 
'PL';  ''Emergency  PwrJiD;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 


Complete  Line  of  VHF/UHF  Rcvr.  & 
Kmtr,  Link  Boards  &  Assemblies 
also  available*  Plus  ID,  COR,  DTMF 
Control  BDS.,  Antennas,  DuplexerSr 
Cabinets,  etc.  Inquire. 
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AMATEUR  TELEVISION 


SURVIVES  100,000  FT.  FALL 

KPA5  1  WATT  ATV  XMTR  ON  434  MHZ  WORKED 
PERFECTLY  IN  WB8ELK  LIVE  CAMERA  BALLOON 
THROUGH  100,000  FT  AND  BACK  TO  CONTINUE 
RUNNING  EVEN  AFTER  FREE  FALL  IMPACT  IN  THE 
MOJAVE  DESERT!  VIDEO  SEEN  FOR  300  MILES 


KPA5-E  board  $169 

Shouldnl  your  ATV  transminer  be  as  reliable?  Weather 

you  want  to  put  one  in  a  balloon,  R/C  model,  Robot,  use 
as  portable  ATV  xmtr,  or  get  one  in  our  ready  to  go 
TX70-1  for  the  shack,  with  P,C.  Electronics  you  seethe 
best!  Companion  receiving  downconverter  board  TVC- 
2G  $49,  or  ready  to  go  in  a  cabinet  -  TVC-4G  $89. 


TX70-1 

XMTR 

$259 


TVC-4G 
RECV 
CONV. 
$89 

THE  ATV  TWINS 
Hams,  Call  or  Write  for  our  latest  catalog  of  ATV  gear! 
Transmittere  sold  only  toTech  or  higher  licensed  amateurs 
varifjgd  in  latest  Callbook  or  copy  of  new  license.  5/89 


(81  8)  447-4565  m-f  eam-5:30pm  psL 

P.C,  ELECTRONICS 

2S22  Pax&on  Ln  Arcadia  CA  91006 


Visa,  MasterCa/d 

Tom  (W60RG) 
yaTyann  {WB6YSS) 


Number  19  on  your  Feedback  cani 

FECIAL  EVENTS 

■ ^ 

Ham  Doings  Around  the  World 

Listings  are  free  of  charge  as  space  permits.  Piease  send  us  your  Sp&ciaf 
Event  two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For 
example,  if  you  want  it  to  appear  in  the  June  issue,  we  should  receive  it  by 
March  31.  Provide  a  clean  concise  summafy  of  the  essential  details  about 
your  Special  Event. 


DEC  2-3 


APACHE  JUNCTION  AZ  The  Supersiiliof* 
ARC  41  h  Annual  Mamfesi  wm  be  held  al  the  P 
&  M  Rodeo  Grounds  Saturday  from  dawn  1o 
dusk,  Sunday  from  dawn  to  noon,  Talf(-ln: 
147J2/Pep&aier,  Contact  Biff  or  M&rge 
Gi32^.  HA7BUFMtYCZ(&m  032-3955. 


1st  Saturday  Every  Montti 


LITTLETON  CO  Tne  Denver  W5YI  VE 
Team  holds  exam  s^as&ions  at  9  AM  at  itie 
Bemis  Lrbrary.  Contact  Tony  Mafquette. 
(303)  773-2087  or  K&ff  Chgmn,  {303}  696- 

SPECIAL  EVENT 
STATIONS 


DEC  2-3 


SACRAMENTO  CA  The  Sacramento  ARC 
Will  operate  Stmion  W6AK  from  Sutter's  Fort 
Irom  17302  Saturday  lo  2330Z  Sun-  day  to 
oe^ebfaie  Sacfamenlo's  SesquicentennJat 
Frequ«neier  SSB  14  30D.  21  400.  28  450 
(cfayj:  3.962,  7  270.  14.300  (nigtit).  CW: 
14  050  For  QSL  send  SASE  10  S&Cfamenfo 
ARC,  PO.  Box  i 6 1903,  S&cr^mento  CA 

EVEDGLADES  NATIONAL  PARK 
FL  Station  W4SV1  will  be  operated  ai  ihe 
Flamir^go  Camp  GfO'urKis  by  ihe  Everglades 
ARC.  from  1400  UTC  Saturday  untji  t90a 


UTC  SuiKJay^  to  cetebrate  Ihe  42nd  Annrver- 
sary  of  Everglades  NatkMial  Parft.  Frequen- 
cies: Pnone:  7,230.  14,240,  21  330.  25  375; 
CW:  7  030,  14  030,  21  130  Send  QSL  and  2 
unlt3  of  postage  for  an  unfolded  certifrcate  to 
Evorgtades  ARC  P.O.  Box  113,  Hom&sisad 
FL  33090^1 13. 


DEC  26-31 


SAN  BENITQ  IX  Tbe  San  Bents  ARC 
fi|ierate  Stalion  WA2VJL  to  celebrate  Itie  wefl 
deserved  "R  &  R  of  Sania  and  Rudolph  in 
the  Lower  Rio  Grand©  Valley  of  Soulh  Texas. 
Let  the  little  ones  wjsh  Santa  a  sale  tf  ip  honie. 
Excharkge  (ocaJ  weatber  ir>fo  and  anylbing 
eise  Frequencies:  SSB  21  350  and  2fl.32S 
Time  of  i^ieraiion  wiK  ifepend  mi  band  cdndi- 
lions.  writi  (weeftday)  1 500-0200,  aruf  an  day 
weekends.  For  cenificaie  send  9  ^^  )« ii  wjth 
QSL  to  SantE  CfBiis,  c/o  San  BemtQ  ARC. 
P. O.B0X  }382.  San  Sen/fo  TX  ?a56&  1382. 


DEC  30- JAN  1 


PASADENA  CA  The  Retay  Repealer  ARC 
wiiQf»rate  ke^pe  from  tbe  Wrigley  Mansion 
\o  Commemoraie  Itie  10  UK  Annr^ersary  o1 
the  ToLirnamGnt  of  Roses  The  station  will 
operate  from  1600Z-0400Z  each  day,  Fre- 
quencies: 1 4  260, 21  335.  and  28.450  f^Jovice/ 
Tech  frequencies  and/or  OflM  For  Ceflifr 
e&Sif  send  QSL  and  9  x  12  SASE  to  Reiay 
flepearef  Ciab.  PQ  Box  Bi.  Afcsdia  CA 
9t00&50f9 
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IZf 


11£JL 


to  UP 


UaBi.^ 


jMAajL 


iiO^>< 


ij^  iAurkrkinj 


^^WS-i^ 
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Z'        500,000  Radio  Amateur 
Call  Signs  at  ^xir  Fingertips 


^ 


IntnHJDcing  Buckmastert 
HamCall  on  CD-ROM 

Over  500,000  call  signs  In  the  U.S, 
and  possessions  are  available, 
searchable  by  call  sign,  naine, 
address,  dty,  state,  Zip  code  or 
license  class.  Using  CD- ROM  optical 
disc  tectinoiogy  ar>d  your  micro- 
computer, you  have  instantaneous 
access  tc  the  Bucitmaster  HamCall 
data  base. 

$499,95  per  Packiage 

plus  Shippillg  iQDantttiEs  LiinUcd> 

HamCali  on  CD-ROM  is  a  package 
that  includes  the  CD-ROM  data  disc, 
a  Sony  CDU-SlOO  extarnal  CD-ROM 
drive  with  interface  cafd  for  IBM 
PC/AT  type  computers,"  and  MS-IX)S 
CD-ROM  extensions  software. 


FVomHere 


To  Here 


Instantly! 


Publishers  Data  Service 
Corporation's  new  Ouestar'*'  retrieval  software  package  is  also  supplied 
This  retrieval  system  enables  the  user  to  search  the  CD-ROM  data  quickly 
and  efficiently. 


Order  bv  callinj;  1-800:  2S2-5628 


QUCKMASTER 

"Whitehall'Rte.a,Sox56 

Mineral,  Virginia  23117 

703:894-5777 


V 


*  Hequires  &4Q^  RAM ,  hartf  disk  drive  and 
MS-DOS  3 1  or  later  version. 


J 


p 


I 

i 


\ 


INTERNATIONAL 

RADIO  AND  COMPUTER,  INC. 

ANNOUNCES 

We  now  have  in  stock 

HIGH  PERFORMANCE 
8-POLE  CRYSTAL  FILTERS 


AVAILABLE 
FOR  MOST 

KEfsrwOOD/ICOM/ 
YAESU  PRODUCTS 


CaJI  or  wnteMay  for  our  FREE  Gry^mi  Rlier  G^taiog 
that  explains  ^hy  oar  filters  are  the  best. 
II  also  contains  information  on  our  Kenwood,  loom, 
and  Yaesu  monthly  newsletiers,  high  performance 
radios.  Tuning  Upgraders,  aiid  BahK  Controllefs. 

*     REMEMBER     it 

•We  guarantee  the  r^lrabihty  of  everytiiing  w$  sell 
With  a  cofnplei  e  pe-rf ocmance  and  funcbOft  check. 
•We  offer  complete  and  efficient  service  on  every- 
thing we  sefl  with  qiiality  Factory  Service  parts. 
*  We  have  been  seA/icing  Ihe  amateur  radio  commu- 
nity for  e^gtit  years  a/td  have  tOQO's  of  satisfied  cus- 
tOfTiefS  across  the  country. 

Call  us  for  a  quote  before  you  make  your  next  equips 
ment  purchase. 


(407)  S79-6868 

FAX  (407)  878-8866 

INTERNATIONAL 

RADIO  AND  COf\;!PUTERS,  INC. 

761  South  Macedo  Bfvd, 

Port  St.  Lucie.  FL  349S3 


COMPUTERIZE 
YOUR  SHACK 

Cofitrot  up  to  etg^t  d»£tta1  radios  sinnuttaneousfy  froni 
your  MS-DOS  mlcrocompueerl  DataCom,  Inc,  offers  3 
&eri«s  ar  sdrtware/hardwdro  packages  that  Interface 
with  many  current  synthesized  rigi.  These  include: 

ICOM  73$.  IC-761jC*7fii,  IC4!7000,  tC4t7lA 

Versu  747.  757fiX.  7S7GXII.  767.  9€00 

Kenwood  T&-440,  TS940.  TS-140.  TS-CSO,  7lLail. 

esooQ 

Datacom  couldn't  b«  simpler  to  Install  The  user 
lloasn't  need  to  know  anything  abotjt  MS-DOS— the 
Irtstallallon  program  does  it  allf  After  installation,  the 
user  sets  the  parameters  with  metius. 

The&e  packages  atlow  complete  ccntroF  of  these  rigs 
from  the  keyboard,  and  more!  Dat acorn  adds: 

*Scsn   functions^    added    to    radios    thai    don't 

ariDw  thrs  from  tlve  front  p^nei. 

*Frefluertcy  end  associated  iafo  meniiory  limited 

only  by  disk  storage, 

^Tabular  screert  display  of  ah  of  the  channels 

stored  in  memory,  a^ong  with  a  full  doscriptlon  of 

each,  Including: 

—mode  {LSB.  USB.  FM.  etcj 

— ^eight  Ciharscter  olphBitumeric  des^rlpUon 

— ^slgna^  bandwidth 

^continuously  variable  scan  delay  frorn  100 

milliteconds  up 

*afulf-featured  Eogging  utFttty 

AVAILABLE  fm  IBM  FG.  KT.  AT,  80386  25^^  RAM 
1  SERIAL  POflT  AND  I  FLOPPY  MINIMUM 

PROGRAM  WITH  INITJAL  LISRAftlES  99.95 

BSri32  TO  TTi.  iNTERFACt  QhL\  i^EEDED  IF  DOhT  HAVE 

WWr AauRERS  INTinFACf) 
ElTfRMAL  INTERFACE  All^OWS  A  RADIOS  9§  .9S 

lNfERf4AL  PC  If^TERFACE  W^l  S£RIAL  h  1  fiAOtO  PORT  129  95 
SPECTRUM  ANALYZER  MODULE  (CALL  FOR  PRICE] 

COMPLETE  SYSTEMS  INCL  RADIO,  INTERFACE,  COMPOTEfi. 

AVAJLAaiE  (CALL  FOR  PRICE) 

DATACOM,  IHT. 

BOX  5205 

HOLLYWOOD,  FL  33083 

(305)987-9505    FAX  (305)987-4026 


ASSOCIATED  RADIO 

8012CGNSER  BOX  4327 

OVERLAND  PARK,  KANSAS  66204  ^        .        toAHC 

IJtfpnY  niiY  AH  brands  new  and  reconditioned. 

A  HAMFEST 

WE'U  BUY 

YOUR 

EXTRA  RIG 

STATIONS  - 

ESTATES  ETC. 


CALL  913-381-5900 

FAX  913-646-3020 


Send  $3.00  for  our  current  catalog  and  wholesale  sheet. 


HITACHI  SCOPES  AT  DISCOUNT  PRICES 


;*-•!• 


It 


V-212 

$  425 

List  SS95 
Slit  S 170 


20MHz  Dull  Trice  Osollloscope 

All  HI  inch  I  acQpii»  incitide  probes,  schemrtiic^ 
itnd  HJEAdti's  3  y«v  guarani^  on  pari  a  arid 


hc^^^ffl 


V-425  eadO 

Utt  $1,070  *^^ 


^  DC  ID  40MHz 
^  CKual  Cttanne^ 
-  C8T  a—dout 
"  CuHTKx  Mass 

*  DC  OllMI 

•  AM  M«C|in|rmr 


m.  * 


V-1 060 


L[ttS1&95    *  '*^^* 


•  DC  lolOQMht; 

•  thfH  Chfiwiei 

•  P»Jar«l  Sweep 

•  CAT  R«*3out 

•  Ai^lorwigina 
^  TrtggeT  Lock 

•  2tnV  S^ntttiVFty 


^223 
V*ZJ 

vaeo 


10W*Hf 


ViiOOAlQOUHz 


D  ^ ...  >»v  isfA,  Ottfafoer  Smmp-  OC  0<r»<Hr  y*n  uattt  trtq^w 

D  T ,  imV  SBfift,  Da^Eved  £w«e{i:,  DC  Olfuf,  AM  t^«g 

D.T.,  imV  pana.  Da4lV«c|  SwMC^.  CAT  Riadnul 

D.T  ,  JmV  Mill.  DBJHYvd  fiweep,  CFIT  H-BBaaul,  CuiW  M»u 

aT^  imv  »^i  £)*t«yw!i  im—p^  CRt  fitwioui.  dvm,  C^triiur 


LIST 


t2.4S£l 

Ei.ten 


311 ,145 
.1 ,670 

2.5K 


ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 


ZOMHz  DusI  Trace  Oscilloscope 

$375 

MO-1251 


B"  CFTT 

'  Built  trt 
componani 

TV  Sync 


lB9tef^ 


FREE  DMM 

witti  purchase  ol 
MO'l  251 1252  Scope 


SCOPE  PROBES 

P-16$MMj.l*.lOl)e  I1IJ5 


33MHz  Dual  Traca  OsclJJQscDpe 

$495 

MO-1252 


A^ 


:** 


TdHOu 


['S  at  ■  ftrf 


Contajnit  rttiflwlnU  rAaiui'e^.  tmo  ti.  tOi  pr?o«k  iSitafm;  «M  mifiuBi  Two  yw  ouArax^n 


PRICE  BREAKTTHRU 
on  AytD  Rartging  DM  Ms 

3to 
dtaoca 

fruwni' 

MOM- 11  BO 
$£4.9S 

MDM'liai 

S»9S 

•  3t/atCD0i9pi4r 

•  PTFundons 

•  Alio  .4^inLi&l  RwQH 

•  AudiWC«l^l4i^ 


Trua  RMS  4V4 
DI9II  Mulllir»Btiir 


S135 


M-TOPQ 


'.%  CMC  Accuracf 

■*  R»aisTBrHC« 
jwMh  Froq.  Counter 
and  delude  cas.e 


OMMS 


M3500  M4500 


MuTtlmatar  wllh 
CapsEilianca  Brid 
TrinBJDior  Taalvr 

S55  CM'ISOOA 


RhOi  VditA.  Otm» 
CufTvnt  CapKilorB. 
I  Tranftiators  mnti, 


SOLDERING  NATION 

$99 

Tvliip  tyitV' 
W-fOOF 


DigJUl  CapacEtanco  Meter 
$5S.95 

.tp^20.0COul-d 
.S%  baa>c  >«;> 
ZttQ  conifoi 

wiiTh  case 


Soltfedisi  BrtadbfitrEff 


MS 

?  1?D  P'»ts.$ZE 

S.flfiO  pmsiSS 
All  tUvtCa^" 


943i  SHOWN 


Wtdfl  Bind  Sfgnii  GsneralDft 

SQ-aooo      $129 

RF  FrsQ  1CX3K-4&0MH2 
A1^  l4a]blJtl»on  Of  llCHz 
Vanabt*  FIF  oolput 

5d"«SO0  wim  Dtcttal  E»aplar 

■nd  1SOMH2  b-ulli'lFi  Ftaq  Ctr'  1240 


Z%  Dtgit  Probt  Type  DMM 


DIglUI  Triple  Power  Supply 


ittfti 


S243 

c^aov  <t  tA 

aSOV  4t  tA 
5VAISA 


Ml^,  ^fUjtt  cilQulfc  brolHSltd  Mtiti 
I    3  Sfi'iu.ri.te  euppHHB. 


XP^a«a  wlttt  AnjtDg  HMtn  $175 


Fouf^F unction  Fuqyency  Caunteri 

F^IOC  1?0MH 

SI  79 
F^IOOO  1  2GH 

f  requt^icr,  Pvrtod.  TaWrie.  S259 

Osc^ilat&f  fi  dig^t  LED  dhiptsy 


Akidibl«  conlinylty  ehmtA.  E)zta  hnid 


M'lsao 
S3i 


mnOcmam 


Qu9d  Ppwer  Supply 


XP-S80 
SS9.95 


^20Var2A 
IZVai  1A 

5V  aT  3A 
5V  at  SA 


FuKy  rugulat^d  ano 

XP  57S  wnhoot  mtttrt  P9.35 


GF-ftOlG  Fvni:tlon  0Bnerat(ir 
wnti  ftm\,  Csifnitr 

$249 

Sifw.  Sitiiafa,  Trlpnglt 
Pi^iM.  Itenp.  ^  to  3MHz 
Ffk]  CauniM  .1  -  IQMMz 

GF-8015  w»fh«iii  Frtq.  Milif  ffTf 


fi*> 


^* 


Function  Gflnifilor 
^^  S2B  95 


kWl  1H««lllH| 

AM  ar  FU  i::apAAT!r 


msllil  LCR  Meter 
^B        (.C'1800 


ST  25 


_■ '     'pi  JDQuf  I 

-.  ni  ?{iw 


AC  Climp'On 
Xiimnt  Adiplfrl 

ST^2S5 
125 

O-lOCUA  AC 
Worht  with 

moif  DMM 


Dtcadfl  BIfli 

§96Wm 

§9620 

Sia.95 

iOQKpol 

i-j^L ;„_.._  an 

47Krf  n  tOMFT} 


10Mnz  XT100%  IBM®' CompaHbl^ 

liODEL  PC-f  000 

$595 

5  Year 
Warranty 


e  E^tp«m>an  SIM 
ATSyli  Ktvboart 

FUEE  tproadthflet 
3.XXMS  DOS  and 


I  jiW  tow  Sflppl^ 

EipifK^blfl  tD  64ap; 
iMoaebriomD  Momtof 
Manqgnphic  viOHCiua 

ind  mut  procissar 
GW  Basic  add  ?S  00 


WE  WILL  NOT  BE  UNDERSOLD!      f^  fL   C  C  A  f  FG  INP 

U PS  ShloDiriQ.  48  Slates  5  „ i ^_    ,  j^^  RcscvtocmJ.  DterfWd,  IL  60015 


U  PS  Shipping:  48  swes  5% 
($10  Max}  IL  Res.,  ?%  Ta^ 


HTJ 


ftaO)  292-T71I  an\  S41-07I0 


tS  Day  Money  Back  Guarantee 
2  Year  Warranly  ^-e* ^jisfK?  lo i?^^b 

WRITE  FOR  FREE  CATALOG 


SAVt 


•  HifSh  iumitijinceft''CfTT 

•  SKV  Accalaration  voiiag* 

•  lOns  RjMTime 

D«iav«d  TfheiQerinQ  SweeDl 


CIRCLE  147  ON  READER  S£»VICE  CARD 


CIRCLE  3S€  QH  RiAO£ft  SERVICE  CARD 
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Number  21  on  your  Feedback  card 


FREE 


IBM    PC 

SOFTWARi  CATALOC 


■  For  Hams,  Electrical  En- 
gineers and  Finicky  PC 
Users. 

■  Hundreds  of  prognuTis 
lesfcd  lo  IPS^*  rigid  sian- 

■  fDS\  prf: sklent  h  a  HA.M  and  hard  tD  pleii^.  Only 
30%  iTt  I  he  progmms  submit  led  fnr  testing  nmkc  ii  lo 
the  L-malQg, 

•  Hc*i  al!iO  a  Cheapskate?  • 

Programs  Include: 

CW  CODE  PRACTTCE  •  CONTEST  LOG  •  rnxunde 

BEAM  HEADINGS  -  GRAPHIC  im-xcrccn-p/omu|f 
CALCULATORS  "  CIRCUIT  DESIGN  AIDS  '  super- 
cental  PROPAGATION  FORECASTING  *  rERMl- 
NAL  EMULATION 

NOW  OF  Dim  DISKS  COSTOVER  $4.95 

Pleoi^  tcrtd  ycwr  ISaim!  and  AtMreu  (we  wouki  be  i^raleful  fm 
S.65  taiJi  urjiiuinps  fuc  pii!itii|;c.  bui  notrtsqiuitiL-dl  lo: 

INTERCON  Data  Systems 

Dept.  7.  P.O.  Box  696 
GAinbrillSi  MD  a  E  054  0696 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  PC.  DEStGN  SERVICES 

fOR  MOKE  IMUHMATION 

/Midland 
Technologies 


Ar 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN.  MT59715  {406)586-1 190 


CIRCLf  2S2  OH  REAPER  SERVICE  CARD 


■ 

t 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  For 
Great  Prices  &  Great  Service 


TOLL  FHEE  OnDm  LINE   1 '600-344.^144 

Ccnliri<jri|,ll  U.S.  A  T«ue 


THEHi^M 


CFNTHR 


$At.LS  AMATEUR  RADIO  <i:RVtCL 


ii7a7ft  htotMfl    S^n  Arrtersc  Teiaj  ?fl23fl    (StZ)  BM-fttlQ- 


I 
■ 

i4 


UAMO  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detait«<j  application  manual 

Low  FM>wef  operation.  ISrna  (a  12tf- 

CTCSS  decodef  on  me  UAI-2C1  ofily 

Assembled,  li&sLed.  one  year  warranty 

Link  rnonil or- mrx/ monitor  mut^  control 

Adjustable  repeater/ link /DTMF  ^udlo  outputs 

Selec1ab$e  DTMF  mute  on  Tepeater  and  link  audio 

Repeater.  \ink.  auxiliary  and  conliol  audio  inputs 

UAMO  UAI-2d 

$44.00  $89.00 

CREATIVE  CONTROL  PRODUCTS 

3165  Burl  ting  Avenue 

Q  r^mi  J  unction  .CO  Si  ^4 

(303)  434-9405 


CIRCLE  306  OH  READER  SERVICE  CARD 


SHORTWAVE 
CATALOG 

Communicattons  Receivers 
Japan  Radio,  Kenwood, 
loom  and  Yaesu. 
Portable  Receivers 
Grundig,  Sangean,  Magnavox, 
Sony  and  Panasonic. 
Antennas  &  Headphones 
Tuners,  Preampsand  Filters 
VHF-UHF  Receivers 
Radioteletype  Equipment 
Facsimile  Equipment 
Books  &  Accessories 


Send 
$1to 


Universal  Radio 

1280  Alda  Drive  Dept.  73 
ReynoldsburgvOH  43068 


Factory-less, 

jumper-less, 

ROM-less  programmiiig. 


With  the  new  S-COM  5K  Repeater 
Controller,  you'll  be  able  to  cortligura 
your  repeater  remotely  — using  DTMF 
commands.  Only  the  5K  offers  this 
capai>ility  for  just  $195,  wir^  and  tested. 


S-COM  Industries 

P.O.  Box  1718 
Loveland,  CO  80539 
(303)  663-eOOO 


Upda 


DXD  A  Country  List/ 
October  1989 

A  group  of  countries  were  accidentally 
dropped  from  the  list  t>efore  it  went  to  press. 
They  are:  Chad  (TT).  Chagos  (V09).  Chatham 
Island  CZL).  Chesterfield  Island  (FK8),  Chile 
(CE),  China  (BY).  Christmas  Island  {VK9X), 
Clrpperton  Island  (FO0),  Cocos  Island  (TO), 
Cocos/Keelmg  Island  (VK9Y).  Cotombia  (HK). 
Comino  Island  (9H).  Comores  (D6),  Congo 
(TN).  Cook  Island  (ZK1).  Corsica  (TK),  Costa 
Rica  fri),  Crete  (SV9).  and  Cuba  {CO).  73  re- 
grets any  inconvenience  this  may  have 
caused  anyone. 

Kaboom  Micro  Keyer/ 

September  1989 

John  Curtis  of  Curtis  Electro  Devices  sent 
us  his  suggestions  for  enhancing  the  Kaboom 
Micro  Keyer,  Connect  pin  12  of  the  8044  either 
lo  pin  16  or  to  pin  1  for  termination.  This  "un- 
floats"  the  CMOS  input,  reducing  battery 
drain  and  the  chance  of  it  going  into  oscilla- 
tion. John  also  suggests  using  a  single  tran- 
sistor for  Ihe  output,  and.  If  necessary,  lower- 
ing the  value  of  the  drive  resistor  (e.g.,  from 
4.7kQ  to  1  kD)  to  give  increased  drive. 

For  previous  changes  to  the  original  Micro 
Keyer  article,  see  "Updates"  in  the  October 
issue  of  73. 


SAVE  TIME  &  POSTAGEI 

Circte  advertiser's  numbers  on  our 
handy  reader  service  card  to  send 
for  valuable  Information  from  adver- 
tisers In  this  Issue.  Use  our  Ad  Index 
to  locate  advertiser's  Reader  Ser- 
vice numbers  even  faster! 


SUMMITEK 

PO  &>x52O01l    S^ILAeary.UT  34152 
24  Hour  of^H/tib  jtOU  3774209 


Wttnl  about  tO  lime*  Ih*  pttmtr  tr«m  yOur  2  U 
h^ndhcki  it«  yeu  gel  tviith  m  hkltwii^*  Anttnn*? 
The   backpickabli   DL  14e   PORTA-BEAM  glvtt 
you  thJB  and  mare* 
Symmitsk  oHors 


pofrrA-6EAu 

"  DL  146  is  m  ^-^ttmcfvl  handheld  OoU.  bop 
antorvtft  l&f  2  meters 

*  Weighs  onty  79  ounces 

*  Ms«mblfl«  easily  in  tht  field  wrth  rw  small 
p^fls  to  \o%& 

'■  M  elements  and  cofifiecting  QNC  t^iped  c^lt 
stofft  m  tha  OL-1 46  booni. 

•  Vuty«fty  nde^njciabie  in  stpnpd  ronjiilian 

•  Ideilloc  ABES, RAGES,  a7>dn>aumAin 
iDppir^. 

<  Optional  6  fool  mast  and  1 2  loot  ooax  cable 
aviiiabld  for  lield  day  or  amergency  use 


DL'l46POFrrA^BEA« 
POeTArMAST  _„ 


\Z  mak/lemaie  SNC  ca^le 

tU&CAN  il^^Mf^  ndLK^ 

Wrrta  or  call  our  Z^  hour  me&saga  $arvico 
lor  mora  inlcrmalion  or  lo  piA.c&  An  ar<i0t. 
M^s^ney  back  tf  no!  fully  satisfied 
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CfftCiM  93  OH  READER  SERVlCt  CAItO 


r 


5-1000  MHz  PREAMPLIFIERS 


NF  G 

WLA20M*  2dB  1 5dB 

WLA21M  3  13 

WLA22M  4  1 1 

WLA23M  4  22 

WUk24M  Z  23 

WLA25M  5  1 1 

WLA2$M  6  21 


P(1  dB) 

OdSnr 
8 
t2 
12 
IS 
20 
24 


$ 

73 
57 
61 
87 

109 
B2 

199 


Add  »« for  SAH:  "BW  1-500  MH2 


W1LAM  TECHNOLOGY.  Div.  of 

WI-COMM  ELECTRONICS  INC. 

RO.  BOK  5174,  MASSENA,  N.Y.  I3e62 
(315)  769'S334 


YOU'RE  COVERED 

We  carry  a  fuJl  line  of  COVER  CKAFT  ajiti-staiic 
dust  covers.  STAT-PRUF  compuier  static 
comral  mats.  REGATTA  washable  cloth  dusi 
covers  and  FIELD-PRO  computer  cases.  Don't 
put  off  the  protection  of  your  equipment 
until  its  too  lateE 

We  also  carry  Universal 

Electronics.  COAX-SEAL 

and  Amateur  Radio  Books 


Wees  Stirling  at  $8,95 


For  more  inromiiiiion  or  ouicompetiiive 
pfidJi^  atid^iection,  srod  Si. 00  to; 


Gauthier's  Covers  Ptas 

PO.  box  4^5,  Presco[[,  AZ 86302 
(602)776-^71 1 


•  Cowf  Crift  H 

funflfed  tor  the 

HeofymirequipntcDi. 


CIRCl£46  ON  READER  SERVICE  CARD 


an  I. 


Rn 


801-SCAN  tan  turn  your  1CO.M  R7Q00  and  PC 
into  Ihe  ULTIMATE  SCANNING  SYSTEM! 

*  tJchne  liOKJi!hDniieUin20Dln£inks[^rdalabas« 

'   Use  ^reea  windows  to  LjiiL(.kl y  select  bunks  to  straii 

*  [Sefihe  up  td  100  search  mBg« 

*  Cbo0t«  frcHn  I  icxn^onbnufr  ddi)^  tDOdes 

*  Srifch  Willi  aelivity  log.  to  fuwl  rww  ad  i vtiy 

*  Generpte  H^-aclfve  reprtrts iot  Lhonncls  ai  banh^ 

*  Your  channel  and  bank  text  descripiivrt  {22  tharoct^rs) 
displayed  as  yuu  scan  Know  what  you  re  Jistcrmng  lof 

*  bionesieyouTSfjUispcedlolSchaniKhpersaiOnd 

*  FiiJ^JFCHikcf^lomstanlly  sJtajl/dofi/continue/seafdi,  bcfc- 
cnit  1  channel  wt  Frequency  to  4-  or  —  oltsel.  select  drltjr 
tim«,  select  son  tontittUET  Fncide,  morel 

*  l*rogram  you  r  R7000  men:!  orteis  f mm  you  r  PC  in  seconds 

Pr^mm  runs  on  IBM-compaUbte  PC  with  512:K+  mem^ 
Qiy.  Comptfte  wstem  includffi  imtertyil  j half  slot  card)  ot 
cxlerrml  {use  your  RS  232f  PC  mEerf^cond  cmbei  .  19& 
Dcrnunslriihtjn  program  (R7UO0  not  retiuir^?} .  .  ,  16 

Check  W  JVt.O  ,  TX  re£»id£!nL$  add  8%  siil«&  Lax. 
Write  fot  niOftr  infDrmaLioo, 

MI  SCAN 

397  DaJ'Hich  Village  Suite  212 

Richardson,  TX  75080 


CtRClf  32  ON  READER  SERVICE  CARD 


INDUSTRIAL  PRINTER  SALE 
VICTOR  SOSD 

IDEAL  PQfi  iHVO\af¥l  &USJNISS  FORMS  PACKET  RAD»0, 
TELFnrPt,  Oft  ANY  HEAVY  fJRINTlNG  APFLlCAnON  WHY 
USE  A  GOOD  LEH  E  R  QU  ALI  TV  DOT  M  ATRJ  X  OR  DAI  SY  WHE  EL 
FORPRINT^G  INVOICES  AND  FOAMS,  MONITORING  PACKET 
4  RTTY  WHEN  A  HEAVY  DUTY  DOT  MATRIX  PRU^TER  IS  AU 
THATJSNECESSARY^ 


PMULEL  f(S-232L 


•  MCOttAH-IOOC^ 

•  F4lfF0Li>DRR0Ll  PAPf  R 

•  RE  IJiK^aiE  RlBflON 


hJEW  &  FACTORY  SEALED     $1 09.00 

FOR  MORE  INFORM ATJ ON.  OR  TO  ORDER.  PLEASE  CALL: 

HORIZON  MANUFACTURIN6 

1500  MtO WAY  COURT  W1 A 

ELK  BROVE,  IL  B00D7 

PHOME:  312-439-6800    FAX:  312-U&~37n 

LIMITED  QUANTITY 

AU ORDERS  SHIPPED  BYUPS 
HAND  TX  RESIDENTS  INCLUDE  APPUCABLE  SALES  TAX 


CinCLE  110  ON  DEADER  SERVICE  CARD 


RAISED  PRINT 

QSL  CARDS 


From  Dennis,  WA5QMM 

Offset  Printed  -  High  Quality 
Nothing  like  It  onywtierel  You  can 

actually  FEEL  the  typef  1 7 
beautrtui  designs  including  a  Ful^ 

Color  Eagle. 

For  Free  samples  &  Info,  call 

(318)  443-7261 

Nefwortt  QSt>  -  P  O  B  1 3200  -  Ateitandrta.  LA  71 315-3200 


CIRCLE  44  ON  READER  SERVICE  CARD 


Wideband  PrMmp  10-1000  Mhz 

Dual  GasFet  low  noise 
preamplifier  for  HF,  UHF  or  VHP 
systems.  Just  perfect  for  the  R- 
7000.  Excellent  for  Spec 
Analyzers,  Scanners,  etc.  Gain  20 
Db  +/-  1  DB,  '3  Db  at  2  &  1100 
Mhz,  I  Db  compression  of  >^10 
Dbm.  Intercept  points  >45  Dbm. 
New     shipped     price     of     only 

$124.95.  Pa*  residents  please  add 
6%  state  tax. 

GTI  Electronics 

RD  1   BOX  272 

Lehighton,  Pa.  18235 

717-386-4032 


CVRCLC  3£e  ON  READER  SERVICE  CARD 


■  Discover  — 

CAROLINA  WINDOM 


flO-lOM 
Llsetransmatch 
132  Coverall 
Matching  XFMR 
Lme  If olafor 
VertRadiatOf 
Co3k  fed 
A^iemb^^d 
$69.95  ^ 


High  peirf  Drmance 
Proven  Resutti  ^^ 
$70  B«am?    , 


Your 

To  a  wQiid 
Of  n<Pi*  rtjea? 

MF  wife  intenrij« 


Fu]JfatT<eof  HF,  vhF 


SEE  WHAT  WE  RE  DOINO  NOWr 

Conturt  Jim.  W4TIIU- free  dltccwnt  catalog 

S^nd  S  1  for  C«Ulo^  by  1  tt  Ct«»l  tnAi\ 

Qoi  £15^  Partsmputh,  VA  J3703 

CAROLINA  WINDOM 

m  THE  m\m  is  sicciiaER  m  n  m.^g  aiine 

EntluiiUkstic  user^  say  it's  4bt  best  wire  antenna,  Outper 
forms  wire  antennas  pieviously  used  Knock  you -socks-off 
performance  i>n  80- 10  A  S70  beam? 

U  you  hear  one,  you  U  want  one 
Made  wilh  pride  by  Ihe  RAD[0  WORKS  in  VA/USA 


CtRCLE  150  ON  REA&ER  SERVICE  CARD 


NEW  HI-PASS  TVI  FILTERS: 

100%  Guaranteed,  Use  linear 
anytime  with  no  trace  of  TVL 
(Not  one  refund  ever  requested.) 


Not  for  use  with  300  ohm  twinlead. 
$22.95  for  Model  BX 

$17.95  for  Model  CX      (for  the  neighbors) 
Also. .  .Effective  phone  filters— $16.95 

TCE  LABS 

5818  Sun  Ridge,  San  Antonio,  TX  78247 
(512)  656-3635  or  Order  Toll  Free 

1-800-KILL  TVI 

Texas  Reside  n  Is  add  3%  TAX 


CIRCLE  87  ON  READER  BERV^E  CARD 


THE  RF  CONNECTION 

^'SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 

Dtncriptian  Prlca 

UHFMaJ€Pheno4tc.  USAnwde  S    ^0 

PL'2  59  Phenoitc,  Amphenol  .^ 

PL  3  59  TefkMT.  AmpheixH  1 .  75 

U HF  Male  Sdver  Teflon.  USA  1 .50 

Reducer  fof  RG-5  B  .20 

Re  ■■  jc^r  tOf  RG  5  9  ^  M I1^ I  fi  .20 


PL2§9flfSA 

S3- ISP- 1050 

83^22 

PL259/ST 

UG^J75 
UG-17€ 


9913/PlN 

UG21D/9913 
U&21B/9913 
U&146AAJ 
U&S15AJ 


NMileRG-a.213.?!4.Dett9  325 

Nli«leR&«.213  2U  Kings  S.OO 
H  Male  Pm  tor  9913/9086, 62 14 

fJt5yG'21D/U4UG^216AJNs  l.SO 

NMaleforRGSwith9913Plr>  3,95 

N  Male  to  RG  SwJtn  9913  PJn  SJ5 

N  Mate  to  SO-239.  Teflofi  USA  6.00 

N  Female  to  PL-259 .  Tefton  USA  6.00 


^■THIS  LIST  REPeESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 

Gatthersbur g,  MD  20677 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRJCES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD.  ADD 4% 

UPS  C.O.D.  ADD  $3.00  PER  ORDER 
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Number  22  on  your  Feedback  cerd 


Above  A  nd  beyond 

VHF  and  Above  Operation 


C.L.  Houghton  WBSIQP 
San  Oiego  Microwave  Group 
6345  Badger  Lake 
San  Dfego  CA  921 19 

PLL  Brick  Oscillators 

Not  wishing  to  re-invent  the 
wheel  (and  being  lazy).  I  would 
like  to  Introduce  you  to  the 
"Shck,"  a  phase  locked  local  os^ 
dilator  packaged  in  a  small  metal 
bfock  housing  about  half  the  size 
of  a  small  paving  brick. 

This  surplus  high-siability  mi- 
crowave oscillator  is  the  same 
type  used  for  naf rowband  FM  and 
SSBcontactson3, 5,  andlOGHz. 
For  a  1 0  GHz  preamplif  ier.  see  the 
August  1989  issue  of  73,  This  re^ 
ceiving  low-noise  amp  with  18  dB 
gain  also  doubles  as  a  transmit- 
ting amplifier  with  about  +8  dBm 
output.  This  preamp  and  brick  os- 
dilator  comblnaJion  make  a  veiy 
simple  microwave  transceiving 
converter. 

A  simple,  stable  local  ascillator 
(LO)  is  the  key  to  ope  rating  on 
your  chosen  band.  Even  in  some 
of  the  better  kits  for  our  microwave 
bands,  the  LOs  tack  stability  and 
purity,  both  crucial  Items.  You  can 
build  mixers  and  amps  from  stir* 
pliis  devices. 

All  the  oscillators  Tve  obtained 
over  the  years  have  been  surplus 
items  costing  $20"-50  each,  de- 
pending on  condition.  Recently,  I 
picked  up  some  bricks  from  Alan 
Dickerson  N5BXH,  who  obtained 
them  from  CoHins  Microwave 
sales  in  Richardson,  Texas.  Many 
years  ago,  I  attended  a  microwave 
school  at  the  same  Collins  plants 


and  spent  my  time  off  in  their  sal- 
vage store  picking  up  my  first 
bfick.  I  had  been  using  them  com- 
mercially, but  this  was  the  first  one 
I  could  experiment  on,  as  they 
were  very  expensive  then  at 
$1 700  each. 

Brick  oscillators  are  popular  be* 
cause  theyVe  compact  and  easy 
to  use.  In  a  microwave  station, 
they  elimtnate  the  need  for  any 
other  oscillator  multiplier  chain  or 
signal  source  from  microwave  to 
your  basic  IF  conversion  frequen- 
cies. With  a  brick  oscillator  and  its 
respective  internal  crystal,  and  a 
mixer,  you  have  the  basic  setup 
for  transceiving  on  either  narrow- 
band FM  or  SSB;  on  10  GHz,  or 
Other  microwave  frequency. 


Ed  Barbacow  K3ZCY  (FM09A  V}  advertises  his  passion  irj  ham  radfo  art 
his  ifcense  plate. 


one  of  the  transistors  goes  open, 
lowering  output  power*  Though 
ir$  unsuitable  for  commercial 
use,  it's  still  fine  for  amateur  use. 
The  high  power  oscillator  is 
multiplied  to  the  higher  mi- 
crowave band  by  a  very  efficient 
step*recovery  diode  {high  priced 
varactor).  producing  many  high 


"4  simple,  stable  local  oscillator 

(LO)  is  the  key  to  operating  on  your 

chosen  (microwave)  band, " 


Inside  the  Brick 

Though  there  are  many  brick 
manufacturers,  California  Mi- 
crowave  and  Frequency  West 
(t>oih  in  the  San  Franscisco  area) 
are  the  most  popular.  Alt  brick  os- 
cillators have  a  high  power  mi- 
crowave oscillator  in  the  1.2-1.4 
or  1 .7-2.0  GHz  range.  Power  out* 
put  is  about  1  watt.  Two.  three,  or 
four  transistors  in  parallel  form  the 
oscillator  circuit  for  different  pow- 
ar  output  levels.  Sometimes  com- 
panies junk  these  devices  when 


order  harmonics.  In  the  case  of 
the  1.7  GHz  oscillator,  the  sixth 
harmonic  is  bandpass  tittered  (low 
toss),  and  provides  high  loss  to  the 
other,  unwanted  harmonics-  This 
filter  has  an  easy  fob,  as  the  har- 
monics are  widely  spaced  (1.7 
GHz).  Power  output  from  the  filter 
is  about  +10  to  +20  dBm  with 
-hio  dBm  being  normal  on  the 
surplus  (bad)  units  I've  obtained. 

The  neat  trick  of  these  oscilla- 
tors is  thai  they  maintain  frequen- 
cy at  1 0  GHz  to  about  200  Hz  for 
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Figure  1.  Stock  diagram  for  your  basic  microwave  brick  oscittator. 
60     73  Amateur  Radio  •  December,  1989 


short  term  (several  day)  stability. 
Frequency  drift  over  a  week  of  op- 
eration would  yield  errors  at  10 
GHz  of  5  to  10  kHz.  With  better 
temperature  stability  applied  to 
the  too  MHz  crystal,  errors  have 
been  reduced  to  2,4  kHz  per 
week.  The  surplus  cost  of  the 
bricks  modest  compared  to  a  crys- 
tal oscillator  and  its  multiplier 
string,  makes  the  brick  more  than 
worth  it.  Thus,  this  makes  them 
ideal  for  narrowband  operations, 
or  operations  that  require  high 
stability,  such  as  packet  and  other 
data  transmissions  and  SSB. 

How  the  Brick  Works 

It's  quite  simple.  The  brick  oper- 
ates from  a  -19  volts.  An  internal 
crystal  reference  oscillator  oper- 
ates in  the  96  to  108  MHz  range, 
depending  on  microwave  output 
frequency.  The  crystal  oscillator  is 
buffered  and  amplified  in  a  power 
amplifier  to  about  V2  watt. 

The  power  amplifier  stage 
drives  a  varactor  to  produce  a  sig- 
nal rich  in  harmonics  to  the  signal 
mixer.  The  high  power  microwave 
oscillator  is  also  injected  into  an- 
other port  of  the  signal  mixer.  The 
sum/difference  product  from  the 
signal  mixer  is  applied  to  a  video 
amplifier  whose  output  controls  a 
varactor  in  the  high  power  mi- 
crowave oscillator  cavity.  See  Fig- 
ure 1  for  a  block  diagram  of  the 
brick  oscillator. 

The  sum/difference  product  ap- 
plied  to  the  video  amplifier 
changes  its  DC  output  higher  or 
lower,  biasing  the  varactor  to  try  to 
k>ck  up  the  microwave  oscillator  to 
a  harmonic  of  the  crystal  refer* 
ence-  The  circuitry  of  the  brick  os- 
cillator is  such  that,  if  lock  is  lost, 
there  is  a  sweep  circuit  that  will 
cause  the  microwave  oscillator  to 
vary  in  frequency  (slow  fixed-rate 
sweep)  in  an  attempt  to  regain 
lock. 

However,  if  the  circuit  is  so  far 
out  of  lock,  you  have  to  restore 
(lock)  range  with  a  mechanical 


EVERY  ISSUE 
of  7J 

on  microfiche  I 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  avaifable. 

Ydu  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our24x  fiohe  have  98 
pages  each  and  wilt  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$2Q0.  Ubranas  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  Cno  partial  sets) 
for  $225  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  fs  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

'Whitehall" 

Route  3,  Route  56 

Mineral,  Virginia  231 1 7 

703-894-5777 
800-282-5628 


AMATEUR  RADIO  AND  COMPUTER  EQUIPMENT 


MuteM 


800-942-8873 


O  KENWOOD 

ICOM>a*"""'~   Hboncept/ 


COAfQHa    t    IQH 


AND  MUCH  MORE. 


1057  East  2100  South 

Saft  Lake  City,  UT  84106 

801-467-8873 
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108-1000  MHZ  RADIO  DIRECTION  FINDING 

•  Interference  Location 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  ELT  Search  &  Rescue 

New  Technology  (patented)  converts  any  VHP  or  UHF  FM  receiver  into  a  sensitive  Doppler 
shift  radio  direction  finder  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks. 
Models  available  with  compjter  inlerface,  synthesized  speecti.  fixed  site  or  mobile  - 108  MHz 
to  1  GHz.  Call  or  write  for  details, 

nnppi  FR  «;v«sTFM<;  irsir    ^  ^"^  ^*®*'  ^^^^  488  9755 

UUKFLtK  SYSItmS,  lINt-.     phoeiiix.  AZ  85046     FAX  (602)  488  1295 
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Receive 

High  Quality 

GOES  Satellite 

Images 

Now  you  can  receive  high 
quality  weather  satellite  im- 
ages on  your  IBM  style  comput- 
er. For  a  "Free  Demo"  Disk, 
WRITE  OR  CALL  TODAY! 

Computers,  inc. 

1017  Riverview  Drive 

Kalamazoo,  MI  49001 

616-388-6030 


Short  Broadband  pi  poles  &  Slopers 


briijad  2-  &  3  band  r»<M9An«^tJ 

-  Lssa  -  Hssa.       /  7. 

FB  mm    3r*69r 

KB  IWIO     I*'  *59?^ 

fa^ifwckSi 


^R<aJy  k^  Use 
"No  Cjpft\'*r  Coih 

AniennnsWest 
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GOES  1691  MHz  RECEPTION 


S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


1691'LY(NJ    ^— 


PREAMP 

MMgl691 


CONVERTER 

IVIMkl69M37.5 


RECEIVER 
137,5  MHz 


1691-LY(N) 
GAIN;  20dB 
BOOM;  6' 
$91 .50 


MMg  1691 

GAIN:  t3dS 
N.F.:  1.2dB 
t2V0C@40ma 

$250,00 


MMk  1691-137.5 

GAIN:  30dB  TYPICAL 
N.F.:  6.3dB  MAXIMUM 

12VDC<g  150  ma 
$330,00 


Send  75c  (3  stamps)  for  detailed  specs  on  all  VHP  &  UHF  products.  Shipping  FOB  Concord,  MA 
#       PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

^n      SPECTRUM  rNTERNATIONAL  INC-  (508)2632145 


P.O.  Box  10S4S,  Concord.  MA  01742.  USA 


MojIwCb^ 


VtSA 


cmcLE  1  sa  ON  reader  senvtcE  card 


ICOM 


Mvttf^tl  f»i  a 


iiCVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weel^ends  and  evenings 
by  appointment. 


280  TiNany  Avenue 
Jamestown,  New  York  14701 


PH.(71G)G64-6345 
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adjaslment.  Normally,  the  mi* 
crowave  oscillator  will  lock  over  a 
1 0  to  20  MHz  range.  All  this  house 
cleaning  is  taken  care  of  with  in- 
ternal circuitry,  as  the  brick  is 
^completely  seff-contained.  Lock 
indicalioo  is  verified  by  the  "0V'" 
or  phase  terminal  on  the  brick. 
When  not  in  lock,  the  bnck  will  be 
fixed  at  -9.5  volts. 

When  the  brick  is  in  lock,  adjust 
the  microwave  cavity  while  watch- 
ing the  "0V''  or  phase  terminal 
with  a  voltmeter;  it  will  vary  from 
atrout  -2  to  about  - 13  volts.  The 
brick  is  mechanically  set  to  -73 
volts,  the  center  of  its  lock-in 
range. 

You  can  verify  thai  the  crystal 
oscillator  is  functioning  property 
by  metenng  the  crystal  terminal. 
You'H  read  about  1-2  volts,  de- 
pending on  crystal  activity  and  cir- 
cuit adJListmBnt.  Guilt  for  the  tele- 
phone companies  where  power  is 
positive  ground,  these 
units  require  a  -19  volts 
at  500  mA.  with  slightiy 
higher  current  until  the 
crystal  oven  throttles 
back.  Some  of  the  oscilla- 
tors are  marked  for  -20 
voltSp  and  the  difference  is 
that  these  units  have  an 
internal  rectifier  diode 
protecling  the  oscillator 
from  accidental  reverse 
polarity,  It  also  drops  the 
input  voltage  0.7  volts, 
making  both  oscillators 
otherwise  identicaK 

Crystals  for  the  bncks 
are  specially  ordered  for 
each  type,  as  they  are  cut 
lo  a  very  ck)se  tolerance. 
For  a  Frequency  West 
brick,  type  MS-54XOL 
(to  GHz)  is  needed  for 
10.223  GHz.  Specify  part 
#585132  from  Inter- 
national Crystal  If  your 
brick  is  different,  and 
you're  ynable  to  locate 
the  exact  type  of  crystal^ 
give  them  all  the  informa- 
tion on  your  oscillator 
type.  Cost  per  crystal  runs 
about  $15. 

Modifrcatlons  for  the  Brick 

With  simple  modifications,  you 
can  outfit  brick  oscillators  with 
connectors  on  the  high  power  os- 
cillator, tapping  part  of  the  power 
for  uses  still  locked  in  the  1.2  or 
1.7  GHz  range,  depending  on 
which  type  of  brick  you  have.  Also, 
you  can  use  this  connector  for  in- 
lection  to  a  different  varactor  mul- 
tiplier filter  for  other  frequency 
combinations. 

These  bricks  don*t  operate  on 


our  bands,  so  you  need  to  adjust 
them.  First,  adjust  the  output  filter 
to  pass  the  next  lower  frequency 
harmonic.  This  retunes  them  from 
11  GHz  to  the  lower  10  GHz 
range.  In  my  Frequency  West 
brick  modal  MS-740MXOL-37,  a 


power  output  is  just  less  than  1 
milliwatt.  This  has  worked  pattis 
over  too  miJes.  How  aboLit  that  for 
QRP?  Couple  this  with  relay 
switching  and  preamps,  and  you 
have  an  axceflent  station  operat- 
ing SSB  or  5  kHz  deviation  FM. 


''AU  the  (microwave)  oscillators  I've 

obtained  over  the  years  have  been 

surplus  items  costing  $20-50  each, 

depending  on  condition, " 


crystal  at  100.225490  MHz  is 
mixed  (the  seventeenth  harmon- 
ic) with  the  microwave  oscillator 
(locked)  at  1703.8333  MHz.  The 
1703.S333  MHz  oscillator  (high 
power)  is  multiplied  (times  six)  to 


Ma  if  box 

That's  it  on  the  brick  this  month; 
ril  soon  cover  mixers  and  their 
use.  Now.  for  the  Mailbox.  Curt 
Law  WA2PIV/KL7  reports  tnstalla- 
tion  of  a  new  1 0  GHz  beacon  oper- 


rr^L  MUUST 


UTTAL  MONITQS 
[SMALL  CQMlALi 


ClkViTt  40JUST 
POWER  OSCtLLftTOB 


Figure  2^  Frequency  West  10  GHz  microwave  source  *'bnck. 


rr 


our  10  GHz  frequency,  or  10.223 
GHz.  This  is  mixed  with  a  2  meter 
iF  145  MHz.  and  then  you  have 
10.366  FM  or  SSB,  depending  on 
the  IF  unit  capability. 

The  most  common  surplus 
bricks  I've  obtained  are  in  the 
10,  6,  3,  and  2  GHz  ranges.  The 
oscillator  scheme  is  similar  in  all 
other  models.  Once  you  obtain  an 
oscillator  and  mixer  combination 
for  any  of  our  microwave  bands, 
you're  almost  ready  to  place  a  mi- 
crowatt transceiver  in  operation. 
Wrth  such  a  setup  (no  preamp), 


ating  from  Kodlak  Island  on  the 
northern  edge  of  the  Heitman 
Ridge.  The  beacon  operates  on 
10.260  GHz,  10  mW,  75  feet  up  a 
tower.  The  antenna  is  a  17  dB 
horn  pointed  towards  Washington 
State.  The  beacon  will  be  on  the 
air  until  the  access  road  to  the  mi- 
crowave site  freezes.  Contact 
Curt  for  info  at  PO  Box  1538, 
USCG,KodiakAK99619. 

Ed  K3ZCY  reports  having  an  1 1 
GHz  surplus  transceiver  and 
wants  to  know  how  to  turn  it  into  a 
10  GHz  transceiver.  The  unit  uses 


WR-75  lWG-17).  the  next  size 
smaller  guide  than  the  normal 
WR-90  (WG-16).  Not  to  fret,  Ed^s 
soltd  slate  Raytheon  radio  is  quite 
usable  at  1 0  GHz,  especially  the 
brick  oscillators  and  the  TWT  (trav- 
eJing-wave  tube)  amplifier  (20  watt 
output),  mixers,  and  waveguide 
components.  The  radio's  base- 
band IF  system  can  be  bypassed 
and  replaced  by  a  2  meter  HT. 

In  the  above  case,  if  SSB  or  nar- 
rowband FM  is  desired,  the  rest  of 
the  equipment  isn't  used,  Bui  if  TV 
were  used,  the  entire  IF  system 
might  be  used  at  70  MHz.  Con- 
cerning the  antenna  feed^  it's  best 
to  stay  with  waveguide  due  to  its 
very  low  loss,  30  feet  of  waveg- 
uide WR-75  would  have  about  1 .3 
dB  loss,  far  better  than  any  coaxial 
cable.  See  Ed's  license  plate  in 
the  photo. 

Stephen  N8JAF  in  the  Dayton 
area  would  like  to  e^ablish  a  10 
GHz  link  about  three 
miles  away.  He'd  like  to 
hear  from  any  other  mi- 
crowavers  in  the  Dayton 
area.  Jay  NtGBS  is 
collecting  components  for 
his  microwave  station, 
while  Bruce  N8IRW  is 
lookmg  lor  a  manual  or 
schematic  to  an  Alfred 
6540  7-1 1  GHz  sweep  os- 
cillator. He  would  appreci- 
ate any  assistance,  Andy 
N6HDS  reports  that  all  Ihe 
BMWs  and  Porsches  re- 
act when  he  goes  10  GHz 
mobile!  Looks  like  the 
radar  detectors  are  work- 
ing just  fine. 

James  Fisher  from 
Sacramento  writes.  "I 
am  a  'soon  to  be  Novice' 
radio  Ham."  He  expects 
to  take  his  exam  tn  a  few 
weeks.  He  is  very  interest* 
ed  in  microwave  commu- 
nications and  is  looking 
forward  to  experimenting 
with  home-brew  micro- 
wave equipment.  He  ts 
especially  interested  m 
various  technical  publica- 
tions concerning  microwave  relat- 
ed items.  I  notified  him  about  the 
North  Texas  Microwave  Group 
newsletter*  If  you're  interested  in 
this  bi-monthly  publication,  con- 
tact Wes  Atchison  WA5TKU, 
Ht.  4,  Sanger,  Texas  76266. 
Dues  are  $12  a  year. 

Wish  I  could  comment  on  all  the 
letters  Tve  received,  but  space 
dictates  only  a  few.  Thanks  for 
your  support.  As  always,  111  be 
glad  to  answer  any  questions. 
Please  send  an  SASE  for  prompt 
reply.  73s,  Chuck  WB6iGP, 
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Field  Day  All-Band  Antenna 


«• 


Ready  to  t'se 
F^ttti  IqsuU 
Coat  Feed 
3000VIO4UI 


L|s 


Flexible 
Kink- Proof 


Full  Le^l  Power 
No  Lo^y  Traps 
Lg**  Noise 


H*^ 


^O-IO  51  ft.  Jong 


[e,^^- $59.95 

lTfi/>-JO  ^  102  fi  long 

Antennas  We  St 


CIRCLE  302  ON  READER  SERVICE  CARD 


[ ♦  OMAR  ELECTRONICS  * \ 

FOR  ALL  YOUR  AMATEUR  NEEDS 
I  SPBCtALPRiCES  on  a\i  I 

[    MFJ  PRODUCTS  •AJ^.R.L.PUBUCATIONS    | 


1 


and  other  Ham  Radio  equipment] 

404-760-8846  ^ 


Yi^ZM 


1 


I  OMAR  ELECTRONICS  •OwPi^WASFOH  ' 

3650  HWY  t38  N£  Suite  C  •  Loganviltep  Ga  3D249 


1989  CALL  DIRECTORY 
(On  microfiche) 

CaH  Difectory .*,.,.  $8 

Name  tndex    ,  , , 8 

Geographic  Index  ,  , ,  , , 8 

All  three  —  $20 
Shippmg  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  231 17 
703:894-5777         800:282-5628 


NEMAL  ELECTRONICS 


1 


^Complele  Cable  Assembly  facilities  MIL-STD45208 

Commercial  Accounts  weicome-  Quantity  pricing  *  Same  day  sKipping  moM  orders 

^F3ctor>-  atilhorized  dislributor  for  Alpha,  AmpheAol,  Beldeii,  Kings  Times  Fiber 


Call  NEMAL  for  computer  cable,  CXW  cable,  Flat  cable^  semi-rigid  cable,  tekphone  cabk, 
crimping  tools,  D-sub  eonntclor^  heat  shrink,  cabk  ties^  high  voltage  connectors. 


HARDUNE  50  OHM 

fXA^2  1/T  Aii^mim^n  Btmk  Jacket. 89^ 

FLC12  ^2" Oat\ew0ve  cotr.  copper bfk jkl fkt  i  BB/fi 

FLC7B  7/B " Cabhwave  eorr.  copper  mk  jkta  ^„«,.  4.^5m 

WMf20C  N  cofm    J/T  coft  c^sppef  m/f   ..^^ ,^25.00 

NMiaCC  N  com  7/S^  corr  coppte  m/l 5^00 


-^•t-J-i-l-thl  ^  m  ii-*g-i****h-h 


COAXIAL  CABLES  (pm  ft; 

1W0BELDEN9913  veryfowioss 

1102  f^B/V  95%  shietd  km  loss  ftwn   flgtt. 
tiro  MSaJf  95*  sf^ki  (mint  ^ 

f130  RG2f3/U  65%  sh/efd  rni  sptc  NOV  jH 

f140  RG2r4/V  dbi  sifwr  *MJ  mit  ip*c 

f70S  RGU2a/U  dbt  ^Mvef  shid,  tetlon  /fU 
1370  RG217/V  60  Phm  5000  watt  dbf  shid 
USO  RGf74/U  SO  ohm  .fOCT  od  rrm  sp^ 


^n  ■n^*wm■t■*■9^ 


.55 
1.50 


ROTOR  CABLE-8  CONDUCTOR 

8C1622  2-1Bg0  ttM  6-22gm 2Wt 

dCt820  S-fSga  &nd  &-20gm   ....,„* ■„..^....«,>»nt» .3S/ti 


CONNECTORS-MADE  \N  USA 

N£720  Type  N  pfug  tor  Beiden  SO  7  3  , 
HB723  Type  N  /*cfr  for  Befdcn  9911... 
UGC273  8N€'PL259  Adapter- A  mphenot 

PL25mM  AmphWKt  PL2^ 

FLJ55T5  PL2S9  feifon  ins/siher  pi^ed , 

Pt75$AM  Ampfwnof  temffe-femate  ftsrrel}„»,^ 
UGf75/VGt76  tedocer  k>r  f{G56/59  (specify). 
UG21DS  W  piug  for  808,21X214  Si/vnr..,. 
iX^&3B  N  lack  to  PL25Q  adapter,   taffon  *, 

LfGl4aA  SQ23B  to  N  pfap  adapter,  teflon  

UG255  B023S  to  BNC  plug  adsf^ar,  A/nphenol. 
S023QAM  UHF  chassa  nt  raeeptaciafAniptmpoi, 
UasSC  BMC  Plug  ftG  58,142 


$3.95 
.4  95 
,,3.00 

1  59 

...  22 
.3.35 
6  50 
$.50 
3J29 
B9 
1,45 


GROUND  STRAP^GROUND  WIRE 

GS38  3/S'  tirvied  copper  brmd 
GS 12   i/T  tinned  cPppet  bf^d 


w^rv^99^^mpm 


HW06  6ga  insutated  strvKfed  mre 
AWt4  1*ga  it/a/yded  Anterma  wire  CCS 


r.3B^ 

50/!t 
.35m 
.t4m 


AU  fmces  pJus  «luppiii|j,  S3 .00  mm,  Vtaa/tlHtefCJird  S30  min*  COO  add  S3«00 

Gi/r  or  mHa  lor  eonqplMff pn»  «ts£  Nmmrsmw40paQa  CABI  E  Aj\D  CONNECTOH  SELECTtCif^  GWDE  <$  A¥^dMiJlp 
Bf  no  chaf^  int/T  wiff  ra  aiS&Q  or  ntpte,  or  at  a  a^  ofS*  wntn  ^e<tii  sgofrtst  w^f  oua^^vi^  otiief 

NEMAL  ELECTKONICS^  INC,  12240  NE  14th  Ave^N.  Mi^nii,  FL  33161 
(305)  8*34924  Tekx  ^975377  24lir  FAX  (305)S9S^n8 


ClflCLE  7  ON  READER  SERVICE  CARD 
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Amateur  Software 

for  the 
Commodore  User 


RRT-I 


ART-1 ;  A  complete  ititerface  system  for  serid 
and  receive  on  CW,  flTTY  (Baudot  &  ASCil)  and 
AM  TOR.  lot  use  wilh  th&  Commodore  64/-t2e 
conipLTter.  Opefating  program  on  disk  irvcluded 

$199.00 


AIR*1 ;  A  complete  interface  system  for  send 

and  fiicef^  on  CW.  RTTV  {Baudot  &  ASCI  I)  and 
AMTOR.  lor  use  wtth  Commodofe  VJC-20. 
Opecating  |»rogram  m  aOM. 

$99,9S 


AIRDISK:  AnAJH-1  lypeop- 
erating  program  lor  use  ^hh 
your  irit^ace  hardware  Bath 
VC^20  and  C64/12fi  programs 
on  one  disk  $39.95 

AIR-ROM:  Canridge  version 
or  AiROiSK  foe  C€4/t2e  ortly . 

$59.95 

MORSE 
COACH 


S  WL:  A  j-eceive  only  cartridge  for  CW.  HTTY 
(Bay dot  &  ASCII)  for  use  witti  Commodore  64/ 
138.  Operaifr>g  program  in  ROM 

$64.00 


niRDISK 


M0R5E  COACH:  a  complete  teaching 
and  lestrng  program  for  learning  the  Morse 
code  in  a  cartridge 

FofC64ocCl2e  S49.95 

VEC  SPECIAL  S39.95 


G  AND  G     ELECTRONICS 

OF  MARVLAfsjD 


8524  DAKOTA  DRIVE,    GAITHERSBURG.  MD    20877 

(301)  258-7373 


Look  at  our 


"ON  WINDOW"   Line 


VHF 
(140-175) 

•  NoHoie 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Peflormance 

•  Radiator  Sn^}s 

OnandOff 

•  Competitfveiy  Priced 


UHF 
(420-520) 

•  Bdtgatn 

•  E&sy  to  Mount 

•  Rugged 

•  Superior 

Periormance 

•  Radf^tor  Snaps 

On  and  Off 

•  Competitively  Priced 


Cellularrrrunking 

(SOO-895  MHz) 

3db  Gam 
No  Note 
Easy  to  Mount 

Rugged  -  Goes  through  Car 
Wash  Wtthout  R&movat 

Superior  Performance 
Broad  Bandwidth 
Smalf  SiZe 
Competitfveiy  Pnced 


ihC 


COMMUNtCATlONS  ANTENNAS 


390O-B  Rwet  Road 
Schiller  PatkJL  601 76 
312-671-6690 


brings  imagination  and  innovation  to 
antennas  ,,,,,,  and  has  been 

since  7948  fi 


CIRCLE  372  ON  REAOEfi  SfRV^CECARD 


CIRCLE  163  ON  READER  SERVICE  CARD 
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Humber  23  on  your  Feedback  card 


mcuiTS 


Great  Ideas  From  Our  Readers 


Copy  Better  RTTY  on  the  KAM 


!  came  up  with  this  circuit 
because  t  was  getting  a  lot  of 
hits  on  traffic  nets  using  RATT 
(RAdio  TeJeType),  known  as 
RTTY  in  the  ham  circles. !  use  the 
Kantronics  all-mode  (KAM)  TNC 
and  the  Kenwood  TS-440S,  which 
has  a  good  AGC  system.  It  re- 
sponds however,  to  on(y  the 
strongest  of  the  two  tones  in  a 
RTTY  signal.  Unfortunately,  Tve 
found  no  way  to  disable  the  AGC 
action  in  the  440S.  Changing  the 
time  constant  or  biasing  the  radio 
up  a  bit  with  the  RF  gain  conlrol 
can  help  reduce  the  problem,  but 
not  defeat  it  entirely. 

Since  the  problem  is  selective 
fade  on  only  one  tone  al  a  time, 
tt^t  tone  falls  below  the  TTY  de- 
tector threshold  of  the  KAM  and 
the  character  fails  to  print.  Curing 
the  problem  with  an  amp  may  first 
come  to  mind,  but  the  input  specs 
of  the  KAM  prevent  yoii  from  giv- 
ing it  more  than  a  1  p-p  signal.  By 
slightly  ampttfying  the  weak  tone 
signal  with  a  single-stage  op  amp 
(without  letting  the  strong  tone 
over-drive  the  detector  in  the  KAM 


Figure  U 

unit)j  you  can  achieve  improved 
circuit  operation  and  belter 
printing. 


As  long  as  the  output  of  the  op 
amp  is  below  the  barrier  potential 
of  the  diodes  (1 N91 4),  the  ampiifi' 
er  stage  has  a  gain  of  10.000. 
As  pin  6  (outputj  goes  above 
this  level,  the  feedback  through 
the  diodes  reduces  the  gam 
to  less  than  unity.  Consequently, 
everything,  including  noise,  is  am- 
plified and  clipped  to  about  l 
voEt  p-p.  This  happens  on  a  cycle- 
to-cycle  basis.  The  limit  is  soft  to 
the  extent  that  the  edges  of  the 
output  are  rounded,  minimizing 
harmonic  distortion.  Now  hits  oc- 
cur only  when  one  of  the  tones 
goes  complefely  away;  that  will 
simply  kill  a  letter,  rather  than  a 
whole  word. 

At  first,  \  used  a  dual  ±12  volt 
DC  supply,  but  later  decided  to 


use  the  station  signal  + 12  volt  DC 
supply.  I  used  a  readily  available 
GBRCA  CA3140  op  amp.  which 
is  a  good  op  amp  with  FET  input 
and  operates  well  on  a  single 
voltage  power  supply.  The  circuit 
worked  better  with  pin  3  biased  to 
pin  7  rather  than  to  6  volts  DC. 
Using  a  t  pF  coupling  capacitor,  I 
obtained  a  differentiated  wave 
shape  output,  but  a  22|iF  output 
coupling  capacitor  solved  this 
problem. 

NOTE:  This  circuit  does  not 
work  on  HF  packet.  The  amplified 
noise  keeps  the  TNC  in  the  KAM 
from  sensing  an  open  channel 
preventing  transmission. 

Phillip  W.EIrod 

K4COF/AFA2KQ 

Ooraville  GA 


Drive  the  MM  432/28  with  the  IC-745 

Here's  a  way  to  use  the  745,  or  any  HF  rig  that  has  a 
minimum  output  of  10  watts,  to  drive  the  Microwave 
Modules  432i28  transvener.  I  turned  the  output  all  !he 
way  down  and  used  a  16  dB  attenuator  in  the  output. 
The  accompanying  circuit  is  the  attenuator.  Refer  to 
the  VHF/UHF  /Want/a/ from  G.  R.  Jessop  G6JP,  pub- 
lished by  the  Rad*o  Society  of  Great  Bntain.  for  an 
extensive  discussion  of  this. 

Parts:  R1.  R2  -  680.  1W;  R3.  R4  =  390.  1W:  and 
R5.R6  =  68Q,  1/2W. 

Bob  Bartelings  VE6CBN 
Alberta  Canada 


Figure  2. 


3-Posttion,  Multi-Mode  Switch  Box 


It's  not  uncommon  to  find 
stations  outfitted  with  RTTY. 
packet.  FAX,  and  SSTV  equiph 
ment,  A  3*position  switch  adds 
convenience  and  saves  lime — ^no 
more  disconnecting  and  recon- 
necting* 


This  control  box  was  designed 
for  the  Kenwood  TS-830S, 
It'll  also  work  with  the  520, 
S20,  and  530S,  and  rigs  which 
use  a  standard  4-pin  micro- 
phone jack.  The  circuit  consists 
of  a  3-pote,  S-throw  (3P3T) 


4-Pm   CMASStS  MOUtfT  JMCf^S 
imTEftiOft  CHASSIS  VIEW  I 


INPUT  A 


OS? 


INPUT  Q 


IWPUT   C 


POLf 


oil 


Ttm 


aA     lA     3A 


I  POLE  I 


B 


B 


VIEW  FROM  PULfG  FRONT  — 


Figure  3. 
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nonshorting  rotary  switch. 

Mount  the  switch  on  the  chas- 
sis. I  put  the  cabling  and  3-input 
jacks  on  the  back  panel  and  rotary 
switch  on  the  front.  Follow  the  pin 
Eayout  carefully;  be  sure  you  don't 
cross-wire  any  connections,  since 
you're  working  from  the  back  of 
the  chassis-mount  microphone 
jacks. 

Before  using  the  control  box, 
recheck  your  work  with  an  ohm- 
meter.  Shorts  or  cross-wiring 
could  damage  your  transceiver  or 
any  interfacing  equipment. 

Parts:  3  4-pin  chassis  mount 


Photo  A.  Multi-mode  controfier, 
front  view. 


socket,  RS 274-002,  $1 .29  each;  1 
4-pin  mike  plug,  RS  274-001  p 
Si  69  each;  1  metai  cabinet.  RS 
271*251A.  $2.99.  and  1  3P3T  ro- 
tary nonshorting  switch.  Other 
items  include  solder,  hook-up 
wire,  and  single  conductor  wire 
with  braided  shield.  For  the  finish- 
ing touch,  try  DATAJC"  transfer  let- 
tering and  a  light  coat  of  ciear 
spray  enamel. 

No  more  multi-mode  patch  cord 
bluesl 

David  K.  PeTaei 

4872TrailsideCt. 

Huber  Heights  OH  45424 


Photo  B.   Multi-mode  controller, 
back  view. 


LINK  COMM 


'UNKCOMM' 

REPEATERS 

UNK  SYSTEMS 


RLC  -  5 

*■  i^ECT  CONNECTION  tO  TftE  S4:0M  ^R  RtPeATCR  COWTR0li£R 

*AOAJ^AaUE  TO  AHT  REPCATO]  COMTKUfn 

*mouociesoFii«iim 

CENTRAL  Hue  UWmG 

CROSS  SYSTEM  CHAIM  irl4HJNG 

<iOvrPOMI{  CMD^  DESIGN 

•AFFORDABLE— OKIY  SSS.S5  -  $5.00S&H 


*^-#^COfF£E  C(//'S « 


AVAILABLE  FROM 

LINK  COMM 

BQisiMNirr. 

S9Tt5 


PC  BOARD  AND  SCHEWtATiC 
LAYOUT  SERVICE  AVAliABiE. 
CONTACT  LINK  COMM  FOR 
ADDrriONAt  It^FORMATlON. 


S7.95  fach  SLACK  or  SLLIE 
ARR  L  LOGO  Add  St  00 

IS  oz  Glass  mug  available 


G^ec/fS  Paya&;@  To. 
TODD  SKOGEN 
PO  60x3025 
Fox  VmWey  Station 
Aurora,  IL  60504 
(312)S05"5972 


Compsn/  LOGO  s  and 
QusiQm     OrtiQr^     Watcofrte 
Wtim    or    C^H    for    OuOi0 
Adet    52.50    Sfiif>     Jt   Harm 
iL    AfS     ADD    6  75%    TAX 
Atiow  1-2  W&&ks  OsUvefy. 


SIGNAL-TO-NOISE 

Voting  Comparator 


CIRCLE  26S  ON  READER  SERVJCE  CARD 


REPEATER  LINK  CONTROLLER 


CIRCLE  47  ON  A£ADER  SERVICE  CARD 


Field  Day  Antenna 

' ^ — ^^   Installation 

System 


i^HCfyror  Action 

fM(  t£a»r  tolls* 

€  mma-a!      -  ■  ■  : 


t*ioi>a7a-s425 

AntennasWest 

Box  sooeg  s  f^i^f^  uT  »4eoa 


CIRCLE  304  Qti  READER  SERVICE  CARD 


^^^ 


<j>S^^OCKETPLATE™ 

.^   Personalized  Key  Tags 

"  ^*  $-1 50 

•Miniinum  Order-  two  pes. 

C^.OO) 

•Colore  (Black,  Bro^vn,  Iled» 

or  Blue  wAVhitc  Letters) 

•  Iowa  R^idonlB  add 

4%  Sales  Tax, 


-  Only 


NotAfilual 


AcIubI  Siz£ 


TO  ORDER  rotm 

PERSOKAUZKU  K£V  TAOft 


INCLUDK 

Nflide,  Addrten,  Cull  LECtem, 
Color  oT  PlaLea,  and  Qtwnil^. 


Bend  Check  or  Money 

Order  Tos 

Pockctpluie''^ 

mi  Wa2th  Ave.  North 
Clear  Lake,  lows  504  2S 


Allow  2  W<#ks  For Dcliveiy 
For  More  InronniUion;  I*h,  (aiS>  357*3850 


[m prove  coverage  by 
adding  receivers 

•  Expandable  to  32  Channels 

•  Continuous  Voting 

•  19'  Rack  Mountable 

•  Select/Disable  Switches  tor 
Manual  Override 

•  Can  be  used  with  RF  Links  or 
Dedicated  Lines 

•  LED  Indicators 

•  Hundreds  in  Service 

•  More 

—  Competftively  Priced  — 

For  more  information  call  or  vsfrite: 

Doug  Hall  Electronics 
Voter  Dept. 
815  E.  Hudson  St 
Columbus,  Ohio  43211 
(614)  261-0071 


CIRCLE  le  ON  READER  SEftVICE  CARO 


CIRCLE  a  ON  READER  SERVICE  CARD 


I 

i 

■ 
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A  CURE  WAS  FOUND 


1.    REPLECTID  POWER-ITCH 
S.    KNOB-ITUS 

3.  QRM-DEAFNESS 

4.  BUTTON-PHOBIA 

5.  SWITCH-CANKER 

6.  SUPER  TUNER-BLUES 


CROSS  NEEDLE-EYES 


AUTOMATIC  ANTENNA  MATCHER  ® 

Fan    Att    S.S.B.    RADIOS 

•Jf-  ONE  SHOT  OUAnANTEED  TO  LAST 

AT  LEAST  FIVE  YEARB! 

MAXCOM,    INC.    BOX    BOSj  PT.    I-AUD.,    PL.  3330S 


THE    BOTTOM   LINE: 


"MAXCOfM   VtfORKS"     ^ 

CIRCLE  101  ON  READER  SERVICE  CARD 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 
$329 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 

in  ATV...W60RG 

our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV-  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  ID  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13,8  Vdc 
and  TV  set  and  you  are  on  the  air „. it's  that  easyl 

TC70'1  has  >1  watt  p.e.p.  with  one  xtal  on  439,25,  434.0 
or  426.25  MHz,  runs  on  12-1 4  Vdc@,5A,  and  hotGaAsfel 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(81  8)  447-4565  m-f  Bam-5:30pm  psi 

P.a  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  UC,  COO 

Tom  (W60RGJ 
Maryann  fWB6YSS| 


Ask  K A  BOOM 


N  umber  2  4  on  ycnir  Feedback  cird 


Michael  Geier  KBIUM 

7  Simpson  Court 

S,  Burfmgton  VT  05403 

Walkies  and  Chips- 
it  s  a  Mod,  Mod  World 

While  researching  another  arti- 
cle. I  recenlly  spoke  with  Chip 
Margelli  K7JA  of  Yaesu  USA.  I 
mentioned  the  FT*41 1  's  tack  of  re* 
ceiver  sensilivlty  on  the  public  ser- 
vice bands,  and  he  described  a 
modification  lo  improve  the  per- 
formance. I  tried  It  and  it  works, 
(although  not  as  dramatically  as 
I'd  hoped)  If  your  rig  is  out  of  war- 
ranty and  you'd  like  lo  do  the  mod, 
the  section  below  tells  how: 

First  of  all,  please  don't  do  this 
unless  you  Feel  competeni  to  do 
so!  This  radio  incorporates  the 
most  up-to-date  mlriiaturtzation 
techniques,  mcTuding  extensive 
use  of  surface  mount  technology, 
and !  do  not  wani  to  be  instrumen- 
tal in  anyone's  damaging  his  rig.  If 
you're  not  sure  you're  up  to  it,  en- 
list a  friend  who  is. 

FT-41t  Modification 

RenK>ve  the  battery  pack  and 
the  two  silver  screws  on  the  bot- 
tom nearest  the  front  of  the  radio. 
Now,  remove  the  two  black 
screws  on  the  back.  One  is  just 
below  the  pit  switch  and  the  other 
is  just  below  the  hook  for  the  carry- 
ing strap.  Now,  carefully  lift  the 
front  panel  up  from  the  battery 
end.  then  pull  gently  downward. 
It'll  pop  open  at  the  top, 

Gently  turn  it  over  to  the  right.  It 
is  held  by  a  ribbon  cable,  and  you 
must  not  pull  hard  on  it.  or  it  could 
break.  Look  down  at  the  circuit 
board  contained  in  the  back  half  of 
the  fadio>  There  are  three  small  IF 
cans  mounted  in  a  vertical  row  on 
the  motherboard-  Usmg  a  small 
adjustment  tool,  turn  the  top  two 
of  them  fully  clockwise,  then  back 
them  out  just  a  tad.  When  turning 
them  in,  be  extremely  careful  that 
you  don't  force  them  past  their 
natural  stopping  points,  or  you 
may  damage  the  cores  or  (he  coils 
themselves. 

That*s  all  there  is  to  it[  Close  the 
rig  up  by  fitting  the  front  panel  in  at 
the  top  and  then  pressing  the  two 
halves  together.  (Don't  forget  to 
replace  the  strap  hook  first!)  Rnal- 
ly,  replace  the  screws. 

Chip  claims  there  is  little  or  no 
effect  on  ham  band  reception,  and 
that  reception  of  the  public  service 


The  Tech  Answer  Man 

band  frequencies  will  be  signifi- 
cantly enhanced.  This  seems  to 
be  the  case  with  my  rig.  (In  tact, 
new  *411s  are  being  aligned  this 
way  at  the  factory.) 

Alignment  Tool 

By  the  way,  if  you  don't  have  a 
proper  plastic  alignment  tool,  you 
can  make  a  temporary  one  from  a 
0-Tip.  as  long  as  it's  the  kind  with 
a  wound  paper  stem.  The  blue 
plastic  kind  doesn't  work. 

Just  cut  one  end  off,  then  shape 
the  stem  end  by  cutting  it  with  a 
pair  of  dikes.  It  should  last  long 
enough  to  get  the  job  done.  One 
thing  I  definitely  don*t  recommend 
is  using  a  screwdriver  to  adjust 
coils.  The  cores  are  brittle  and 
they  can  crack  sfery  easily  if  they 
stick  while  you're  turning  them 
with  a  screwdriver,  A  cracked  core 
is  a  disaster! 

Thanks  for  the  Memories 

I  go!  a  very  nice  tetter  from  Bob 
K9JMP,  in  which  he  relates  an 
klea  suggested  by  Ciaude  WA9KCU. 
You  can  use  any  walkie  that  can 
store  independent  receive  and 
transmit  frequencies  in  memory  to 
hold  extra  frequencies,  as  long  as 
they're  just  for  receiving.  Simply 
program  them  in  as  the  sptil  trans- 
mit  frequencies,  and  then  use  the 
*  Veverse"  function  to  get  at  them. 
Voil^— two  frequencies  in  one 
memory. 

Of  course,  they  won't  scan,  but 
at  least  they'll  be  there.  Seems  to 
me  the  technique  should  be  espe- 
cially useful  when  you're  traveling 
and  run  out  of  memories  in  which 
to  place  local  repeaters.  Stash 
some  of  your  home  or  public  ser- 
vice band  frequencies  as  Claude 
suggests,  and  youVe  ready  to  go! 
It's  one  of  those  ideas  that  makes 
you  wonder,  *'Why  didn't  I  think  of 
that?" 

Too  Much  QRM,  OM 

Sounds  like  something  you'd 
hear  on  20  meter  DX,  right?  We![, 
now  we  have  auto-ORM  on  2  me- 
ter packet  as  well  No.  not  QRM 
from  cars.  Tm  referring  \o  hash 
from  the  TNG  getting  into  the  rig 
and  making  reception  difficult  or 
even  impossible.  It  appears  to  be 
worst  on  145.01  (good  old  Mur- 
phy), and  especially  seems  to  be  a 
problem  when  TNCs  are  used 
with  walkies. 

Unlike  mobile  rigs,  many  HTs 


have  partial  or  even  total  plastic 
cases,  and  the  hash  can  get  right 
into  the  receiver  without  benefit  of 
antenna.  Toroids  on  connecting 
cables,  and  even  remote  anten- 
nas, may  not  help.  The  TNCs 
clock  oscillator  generates  a  har- 
monic which  just  happens  to  fall 
on  145.01.  causing  this  problem. 

The  solution  is  to  open  up  the 
TNC  and  look  for  a  trimmer  capac- 
itor associated  with  the  clock  crys- 
tal* Turn  it  slightly  while  listening 
to  the  receiver,  and  you  should  be 
able  to  shift  the  harmonic  away 
from  the  packet  frequencies.  TWO 
operation  should  not  be  affected 
in  any  way.  as  the  oscillator's  fre- 
quency change  will  be  very  slight. 

If  your  TNC  has  no  trimmer, 
check  ihe  schematic  and  you 
should  find  a  fixed  capacitor  of 
maybe  47  pF  or  so.  either  across 
or  in  series  with  the  crystal.  Try 
adding  another  cap.  perhaps  4.7 
pF,  in  parallel  with  it  and  that 
should  do  rt. 

Pass  the  Chips 

We  ail  know  that  our  gear  Is 
Hlled  with  integrated  circuits,  or 
chips.  Most  of  us  know  what  they 
fook  like.  Surprisingly,  though, 
lots  of  hams  have  little  or  no  idea 
what  is  inside  those  Httle  black 
boxes  with  all  the  legs.  So,  let's 
explore  them. 

YouVe  heard  that  chips  can 
contain  lots  of  transistors.  How 
the  heck  do  you  fit  all  those  things 
into  something  so  small?  What's 
more,  how  do  you  connect  them? 
Are  there  little  tiny  wires  or  what? 
Wetl,  sort  of,  but  not  quite.  There 
are  lots  of  parts  and  conductive 
paths  between  them,  but  they're 
not  separate.  Instead^  they're  in- 
tegrated on  a  common  surface, 
called  a  substrate.  Hence  the 
name  "integrated  circuit.'* 

Transistors  are  made  by  im* 
planting  certain  chemicels  into  a 
semiconductor  surface,  usually 
silicon,  in  layers.  The  meeting 
points  of  the  layers  constitute  the 
junctions  where  the  transistor  ef- 
fect occurs.  So.  why  not  build 
these  layers  on  a  large  area  and 
make  many  transistors  at  once? 
Obviously,  simply  using  a  large 
area  would  result  in  one  big  tran- 
sistor! Some  sort  of  isolation  from 
area  to  area  is  needed  to  establish 
a  circuit  path. 

Photography  provides  the 
means.  If  you  ve  ever  developed 
your  own  film,  or  made  a  printed 
circuit  tward,  you're  familiar  with 
the  concept  of  etching.  A  light- 
sensitive  solution  is  placed  on  the 
material  to  be  etched  (for  a  PC 
board,  that's  copper),  and  then 


the  pattern  to  be  etched  is  focused 
on  the  surface  by  means  of  a 
mask.  The  areas  which  receive 
light  chemically  harden,  while  the 
dark  areas  do  not.  A  dip  in  an  acid 
bath  leaves  only  the  hardened 
areas,  and  the  board  is  ready  to  be 
drilled  and  stuffed  with  parts. 

Essentially  the  same  thing  Is 
done  with  chips,  except  on  a  mi- 
croscopic  scale.  Starting  with  sili- 
con, not  only  the  conductive 
paths,  but  the  parts  themselves, 
are  etched  onto  the  chip  layer  by 
layer.  Chips  are  really  three-di- 
mensional, often  with  several  lay- 
ers of  aluminum  conducting  paths 
as  well  as  various  multilayer  Iran* 

ststors,  resistors,  and  even  capac- 
itors. Many  chips  can  be  made 

side  by  side  on  the  same  "wafer/' 

or  piece  of  silicon. 

tnside  the  IC 

Qettmg  all  this  to  actually  work 
requires  some  of  the  most  expen- 
sive and  sophisticated  manufac- 
turing equipment  on  Earth.  The 
alignment  of  the  masks  from  layer 
to  tayer  must  be  extremely  pre- 
cise, or  the  circuit  elements  won't 
line  up.  Machines  called  '^ wafer 
steppers*'  do  the  job,  and  each 
one  costs  about  one  million 
doilarsl 

At  that  size  scale,  the  tiniest 
piece  of  dust  is  like  a  giant  boul- 
der, and  can  obscure  a  piece  of 
the  circuit  during  the  exposure 
process,  rendering  the  finished 
chip  defective.  Elaborate  "clean 
rooms"  are  used— the  cleanest 
rooms  in  existence*  making  the 
average  hospital  operating  room 
look  positively  filthy.  All  told,  mil- 
lions of  dollars'  worth  of  equip- 
ment are  required  to  produce 
even  a  single  chip.  ICs  are  cheap 
only  because  so  many  can  be 
made  at  once,  splitting  the  cost 
among  miHions  of  chips.  If  there 
were  only  10  microprocessors  in 
the  world,  each  one  would  proba- 
bly be  worth  about  S50  million. 

The  fundamental  limitation  on 
how  many  parts  can  be  put  on  a 
chip  is,  of  course,  how  small  each 
part  can  be  made.  Currently,  that 
is  limited  by  the  wavelength  of  the 
light  used  to  expose  the  wafer. 
Surface  features  less  than  one  mi- 
cron (one  one-millionth  of  a  meter) 
in  size  are  now  t}eing  explored  us- 
ing electron  or  ion  beams  instead 
of  light. 

Whew!  There*s  iois  more  to 
chip  making,  from  the  precise 
"cooking"  of  the  chemicals  into 
the  silicon,  to  the  packaging  and 
connecting  of  leads.  But  this 
should  give  you  a  good  feel  for 
what's  inside  those  leggy  little 
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beasts  compnsing  so  much  of 
your  radro*s  innards. 
Now  let's  look  at  some  letters: 

Dear  Kaboom, 

When  my  son  was  in  Japan,  he 
bought  me  a  Kenwood  TH'2i.  Fe* 
nod.  No  "A/*  "AT/*  etc.  The  ng 
has  no  offset  switch  at  atf.  Please 
describe  how  I  can  install  the  plus/ 
minus  feature. 

Signedi 
The  Simplex  Blues 

Dear  Simplex, 

Wow,  that's  a  tough  one!  The 
regular  TH-21AT  uses  separate 
crystals  in  one  of  the  heterodyne 
oscillators,  along  with  some  TX/ 
RX  switching,  to  achieve  the  off- 
sets. Since  yours  has  no  offset 
switch,  t  would  expect  that  it  also 
doesn't  have  the  supporting  offset 
circuitry.  Especially  considering 

the  '21  *s  mtniaturization  level, 
which  inclodes  extensive  surface- 
mounting  of  parts.  It's  tjkely  not 
worth  trying. 

You'd  be  better  off  usmg  the  rig 
for  packet  (which  is  a  simplex  op- 
eration) or  selling  it  to  someone  for 
that  purpose^  and  getting  another 
HI-  But  before  you  do.  check  to 
see  that  the  radio  is  actually  de- 
signed for  simplex  use.  and  does 
not  simply  have  a  Rxed  offset. 


Dear  Kaboom, 

My  old  Yaesu  Memonzer  mo- 
bile rig  picks  up  quite  a  bit  of  alter* 
nator  whine,  especially  In  trans- 
mit. I  can  live  with  it,  but  I  want  to 
know,  can  It  hurt  the  rig  to  use  It 
this  way^ 

Signed, 
Whine,  Whine,  Whine 

Dear  Whine, 

It  sure  can.  Alternator  whine  is 
caused  by  spikes  on  the  DC  power 
line.  The  spikes  are  caused  by 
the  rectified  current  pulses  from 
the  alternator  being  fed  to  the  car 
battery.  They  can  be  quite  large 
and  can  damage  transistors  and 
ICs  in  your  rig.  The  cure  is  fairly 
simple. 

Go  to  Radio  Shack  or  an  auto 
parts  place^  and  get  a  noise  filter 
choke.  Put  \\  in  sehes  with  the  pos^ 
itive  power  input  to  your  rig. 
If  there  is  still  some  whine,  try 
placing  a  large  filter  cap  {a 
few  thousand  microfarads  or 
more),  fated  for  at  least  50  volts, 
acfoss  the  radio's  power  leads, 
AFTER  the  choke.  Be  sure  to 
observe  correct  polarity  when 
installing  the  cap,  and  do  it  with 
the  positive  lead  disconnected 
from  the  car.  That  ought  to  clear 
it  up. 


Engineering  Consulting's  computer  controlled  Ham  Shack 
See  system  variables,  control  &  reprogram  all  via  packet! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base*Autopatch*CW  Practice*Rotor  Control 
*Voice  Meters*Paging*Logging*Polite  ID's*Packet  Voice  B,B,S, 
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Model  CS64S 
$  359.95 


R<ioeaittr.'DuaJ  Bandef /?*    Includes:  Interface, 
STSj-— ^NSk.  T*.i  dislt,  cables.  Manual 


Ultra  Options 


Contrafler  Fe^lmm  Amopatch  &.  Hi 

Xhang«  v«riAt>i«s  r^molely  '1000  (ia  digit}  tel  rs  slored 
from  touohtonos  or  P^ok^t      'Quick  cfial  I  quick  answer 
'Unlimited  voice  v oca b4jEary[''0 irecled,  g«^^e^8l  pa^e 

*  Alarm  Cio^clt ,  auto  e  x«out«     'S*3e  c  t^r^  stf  i  c  i  &d  patch 
*lndlvrduai  4  digit  user  codes  *T&lephon«  coi^tJ^ol  inpul 
'  Di  s  k  &  Pri  ntof  Togg  ing  ot         Duai  CQmtfrmd  Remo  tes 
uscrSr  Isr  i^s>  tapsed  tJrrw        *1  S  MacraScan  mernojrles 
■IB  Rotating  Polite  iD's  'Scan  up  down;  100Hz  steps 

*  T  6  EjE  Lof nal  r^Jay  c  on  iroi  s      "Mo  n  i  t  of  ^  i  o  c  k  modes 
'  2,  S,  &  CTCS3  Tone  Paginig  *Qp^tMe  spMt&.  OOmt^iriie  HF 
*CW  PmciJcs  with  v*tce  &  VHF  radios  as  Dual  VFO's 
^Security  mode,  T.lon$  mut?  'AutOmjatic  rrvode  selection 
'Vofce  annoLinces  each  user  'Talkinq  S  Met^r;  Vo3tm«tftr 
call  sign  wh»ri  loaBing  on        'Voice  Beacon  roialing  mso. 


Add  dupl«v  tel  RemoTe  Base  con- 
p^TCHJtroi,  at  3  vway  palEh„TLCN..  $159.95 
External  relays,  3  DPOT  retays  +5 
Open  CoL  Trsns.  Sw  ...CS  6.. 539.95 
'Roior  cofitror  DC  to digtiai display 
a  Voice:  for  aU  rotors  ...HM1...S59J5 
'2  Voi(^  Me1«rs  &  2  AJsfiti  Inputs: 
a  Relay  OrtOn  ConlroS  PKaSlSa-QS 
Reproomin  &  Control  via  Packet; 
fPackel  to  Vace  BBS  PK1....Sa9.55 
'EPROM  Auloboot  CART    .S1Q9.tS 
*C64  A  1541  12V.Switchlfig  supply 
crvstar  contfOili^  „ DC PS,.,S  129.95 
'Oigilsl  VoJce  Flee  PB  32  cf  64  sec 
voice  Mailbox  &  ID  TaiLDVM  $179.95 
'Martitaf  (REFUflDED)  MK1..S  20.00 
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Computer  Control  i  Tquchtone  Decoder     Decode-A-Pad 

YAESU  FT-727R|  ^  ^'9'^  sequence;  &  QUAD      Towciitone  to  RS23Z 
—     -  I!  expansion  4  relay  option  300  Baud  Ir^terface 
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Cat 

Allows  H.T.  to  scan  100 
Channels  &  programs 

H.T.  for  field  use!  Oijgiiai  "S" 
Meter;  comment  flefBs^  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  in  15  sec. 
Hardware,  cables,  &  disk 
jncluded  for  C64  or  IBM 


Model  727       $49.95 
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a20  V  a  aiKliO  irt;  Field  Pro 
gram  50,000  Codes;  Mom.  & 


'T*  ■■»  r*ii 


X  "^  *!  '{\ 


t^B   1^ 


Use  with  ei 


computers 


r      i.         r^r^r^-rrx  i       iii  Dccodos  1 6  loychtpAes 

Latching;  DPDTRelair;  Wrong  |inclwrtes  Rasic  pfogram 

dfgtt  reset;  LED  fordigTtvaEid& 

latch;  mc    24  Pin  conne<:!or 

QUAD  option  adds:   four  2 

Amp.  relays;  S  digil  master 

on/off  con  If  o  I  for  each  relay. 


DAP    5  9^.95 


TS  Volt  C64 
SWrrCHER 


CrY3U^  fiOHi 
9VAC  5V,  aj^ 
C&1«  1541 


OCPS  S129.9S 


TSDQS89.95  QUAD  $^-95 


Diojtdl  Voice  Recorder 


iOK;  WjSAT  •  FT'7a7;  41 1 : 

20S;  470;  nm:  uis;  ims 

<-^Minadiura  Aa<3k)  Amp 


t^odu\e  insialls  inside  alt  H.T's; 
"  watt  audio  ajnp  '  When  it  needs 
10  be  loud!  ErtstaJis  in  1 5  Mm.  Used  b 
police,  fire! 


.'  R 


Model  AB1S  $24.95 


ENGINEERING  CONSULTiNG 
sa3  CANDLEWOOD  ST, 
BREA.  CA,92621 
TELEPHONE:  714-671-2009 
FAX:  714«2SS>99S4 


We  accept:  C.O.D/s 
MasterCard,  VIS  A,  Disc 
AMERICAN  EXPRESS 
'add  S^.OO  SH  U,S.A. 
-tCa.  resj  events  add  €*>« 


New 


tt- 


^■#_  r"i: 


'Records  32  or  64  Sec. 
studio  Quality  audio 
*Us*  for  auto  CO,  10 
tail.  RAaiit:iov,  tooal  or 
lO^Jc  controE;  Up  to  18 
selectBble  messagesl 

Includes:  1  Wdtt  audio  amp;1  Meg  RAM; 
Mic  &  Spi<r  Jaclts,  vor.  control-  R^.  9  to 
12V;  In  {effaces  to  Ultra  Com  Shaclc  64 
Ver  3.0 p  Provides  Digital  Voice  CO,  \D 
tall,  Uajlbox.  bulletins 


DVM    Si  79.95 


*r 


1 
I 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  repeater  systems. 

•40  to  1 000  Mhz  tuned  to  your  frequency 
•5  large  helical  resonators 
•Veiv  high  reject  ton 

I'-  -  *Low  noise— high  overload  resistance 

^ni  f^   I    *8  db  gain— ultimate  rejection  >S0  db 

^^^  '       -^    ■      ^  ,  I    -GaAs  fel  opiion  (above  200  Uhz) 

•Cast  aluminum  enclosure 
Typical  rejection:  •H,  BHC,  and  S0239  connector  options 

±600 Khz  @  145  Mhz:  28db 

±  1 .6  Mh2  @  220  Mhz:  40db (44db GaAs)       ±20  Mhz  @  800  Mhz:  65db 
±    5  Mhz  @  450  Mhz;  SOdt)  (60db  GaAs)       ±  20  Mhz  @  950  Mhz;  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 
IO-2S 


•Up  to  6  EPROM  programmed  messages 
•Adjustable  audio,  speed  &  interval  turner 
•'10  over  voice  tnhitjir" 
•Lowpoweroptton 
•Modular  design 

•Message  selection  via  binary  inpiif— 
TTL  levels 
•Size:  2.7  X  2.6  )( 0.7" 

The  ID'2B  provides  required  station  identification  without  imublesome 
diode  programming.  The  'ID  over  voice  inhibit**  circuitry  allows  for  cour- 
teous operation  by  no(  allowing  an  ID  until  the  next  squelch  closing. 


1D-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  S1 09,95 


GLB  ELECTRONKS  JNC. 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-67W     9  tO  4 


NOW  HEAR  THIS 


FINALLY! 

High-Powered 
Sound  from 
your  HI. 

>  10  DB  of  Audio  Gain 

•  3.5  Inch  Oval  Speaker 

•  Automatic  Shut-OFF 

•  Internal  NiCad 
Charger 

•  External  Power 
5-15  VDC 


HT  AUDIO  BOOSTER 


MT4     1 


$29 


Model  HTS-t 


PiC^(3D  ELECTRONICS  INC. 

5417  Jet  View  Circle,  Tampa.  Florida  33634 

Phone:  (813)  8B5-6091  Telex:  289-237  (NAVL  UR)  Fax:  (813)  885-3789 


CtRCLE  17  ON  READER  SERVICE  CARE> 


CIRCU  34S  ON  READER  SERVtCE  CARD 


Numbef  2S  on  your  Feedback  card 


New  PRODUCTS 

Compile  d  by  L  in  da  Reneau  KAl  UKM 


PRODUCT  OF  THE  MONTH 

ICOM  AMERICA,  INC. 
THE  ICOM  IC.24AT 

IcoTTi's  nevy  IC-24AT  is  super  compact  al  2"W  x  5.4 "H  x  \A"0 
and  1 2 ounces.  The  multi-functional  dual-band  transceiver  deliv- 
ers aSW  output  ai  1 3,8  volts  DC,  Audio  output  power  Is  more  than 
200  mW  al  tO%  distortion  with  an  8Q  load.  It  can  turn  itself  on  at  a 
preprogrammed  trme  and  turn  itself  off  when  unused.  A  battery 
pack  from  BP-81  through  BP-86,  or  external  DC  power  Jack 
6- 12V  DC,  supplies  power.  Select  tuning  step  incremems  of  5, 
10.  12.5,  15,  20,  25,  50.  to  100  kHz.  or  1  MHz.  Other  leaHires 
Include  dual-band  display,  scan  and  monitor  functions,  and  op- 
tional tone  squelch  function. 

The  IC-24AT  can  simultaneously  transmit  on  144  MHz  and 
receive  on  440,  or  vice  versa.  The  keyboard,  complimented  b'^ 
the  top  panel  tuning  control,  makes  it  easy  to  program  the  80 
memory  channels  and  use  the  two  call  channels.  You  can  store 
frequently  used  phone  numbers  in  the  four  OTMF  code  memory 
channels  for  automatic  dialir^g. 

Suggested  retail,  $629.00,  loom  America,  inc.,  2380  1  J6th 
Ave.,  WE  PO  Box  C-90029.  Bellevue  WA  98009-9029.  Tef.  (206) 
454-8155.  Customer  Service  (206)  454-76  f 9,  TEL:  152210/ 
FAX:  (BOB)  454-- 1509.  Or  circle  Reader  Service  No.  201 . 


THE  ANTENNA 
SPECIALISTS  CO, 

The  Antenna  SpeciaKsts  Co-'s 
new  Model  AP-143  ^'On-Glass*''^ 
disguise  antenna  covers  the  2  me- 
ter band.  It  borrows  the  "pigtail" 
configuration  of  cellular  antennas 
to  disguise  the  presence  of  pio- 
fessional  radio  equipment  inside 
the  vehicle. 

The  capacitively  coupled  trans- 
mission through  glass  requires  no 
ground  plane  and  permits  quick, 
no-holes  installation.  VSWR  is 
less  than  1.5:1.  Power  rating  Is 
100W  continuous  and  1  SOW  inter* 
mittent.  The  26"  stainless  steel 
whip  is  covered  with  a  black 
DURA-COAT"  finish.  Suggested 
retail,  S65.  The  Anferrna  Speciai- 
ists  Co.,  30500  Bruce  industrial 
Parkway,  Cl&vetand  OH  44139- 
3996.  Tel.  (216)  349-8400.  TLX 
4332133.  Or  circle  Reader  Ser- 
vice No,  205, 


COMMAND 
TECHNOLOGIES,  INC, 

The  Commander  HF-2500  high 
frequency  amplifier  delivers  1500 
watts  of  continuous  carrier  output 
using  a  pair  of  Eimac  3CX800A7 
triodes  requiring  50-80  watts  of 
drive.  It  operates  on  160.  80,  40. 
20.  and  15  meters,  andthe  WARC 
bands.  With  an  easy  modification, 
it  can  perform  on  10  meters.  Maxi- 
mum plate  dissipation  is  1600 
watts.  It  can  handle  higti  duty  cy- 
cle emissions,  such  as  RTTY, 
SSTV,  FM  and  AM .  as  well  as  SSB 
rag-chewing  and  CW. 

Other  features  include  negative 
going  ALC  with  easy  rear  panel 
adjustment  for  tuning,  harmonic 
suppression,  fntermodulation  dis- 
tortion better  than  35  dB  below 


rated  output,  and  full-cabinet 
pressurized  forced-air  chassis  for 
cooling. 

The  70-pound.  17'x16'x7¥a' 
Commander  HF-2500  is  $2180. 
Command  Technologies,  inc., 
1117  West  High  Street,  PO  Box 
939,  Bryan  OH  43506.  (419)  636- 
0443  or  Customer  Service  (800) 
736-0443,  Or  circle  Reader  Ser- 
vice No.  202. 


tt 


TCE  LABORATORIES 

TCE  Labs  of  San  Antonio  an* 
noynces  almost  100%  of  the 
users  of  their  Model  BX  TVl  filter 
report  no  trace  of  interterence* 
Tom  W4PSC,  retired  research  en- 
gineer and  ham  for  52  years,  says 
he  designed  this  fitter  out  of  ne- 
cessity; he  had  tried  every  filler 
available  on  the  market,  and  his 
TVl  remained  unchanged. 


The  Model  BX  TVl  filter 
attaches  to  the  F-connec- 
lor  cable  TV  input  or  coax 
cable  VCR  input.  TCE 
Labs  sells  the  BX  filter 
for  $23,  and  Model  CX 
for  the  neighbor's  TV  or 
VCR  for  SI  8  (shipping  in- 
cluded: Texas  residents 
add  8%  sales  tax).  TCE 
also  sells  an  effective  telephone 
filter  for  $16  (add  $2  S^H;  if 
ordered  separately).  Send  check 
or  UQ  to  TCB  LABS,  587$ 
Sun  Ridge,  San  Antonio  TX 
78247.  Or  call  (512)  656-3635  for 
more  information  or  (800)  545- 
5834  (1800  KILL  TVl)  for  immedi- 
ate delivery.  Or  circle  Reader 
Service  No.  203. 


Power  requirement  for  this 
5.37  kilogram  {with  paper  roll) 
printer  is  120V  AC  or  13.8V 
DC.  ACE  Communications, 
tnc,  22511  Aspan  Street,  El 
Toro  CA  92630^6321.  (714) 
581-4900  or  (800)  523-6366, 
FAX  (714)  768-4410.  Of  circle 

Reader  Service  No.  204. 


ACE  COMMUNICATIONS,  INC, 

The  WX-1000  produces  hard 
copy  Images  from  radio  facsimile 
services,  including  NOAA  weath- 
er chart,  NFAX,  press  photo,  and 
satellite  weather  pictures  from 
NOAA,  GOES,  and  METEOR,  etc. 
It  requires  audio  output  from  a 
shortwave  or  S-band  receiver  ca- 
pable of  receiving  facsimile  sig- 
nals. The  built-in  high  resolution. 
24-pin  thermal  printer  produces 
crisp  images,  ti's  aiso  capable  of 
producing  gray  scale,  ideal  for 
APT  (Automatic  Picture  Transmis- 
sion) by  weather  satellite. 


HEIL  SOUND 

The  Hell  BM-5  single-element 
boomsel  is  one  side  of  the  Heil 
BM-10  dual-headphone  boomset. 
This  new  BM-5  is  great  for  mobile 
use  in  states  where  dual-element 
earphones  are  illegal.  The  micro- 
phone boom  is  available  with  ei- 
ther of  the  Heil  ''Key  Element" 
cartridges— the  HC-5  for  full- 
range  response,  or  the  HC-4  "DX 
Dream  Machine." 

Price,  S65.  Contact  Heii Sound, 
Ltd,,  HeiUndustrial Blvd.,  Marissa 
iL  62257.  Tel  ($18)  295-3000.  Or 
circle  Reader  Service  No.  208. 
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GORDON  WEST 

RADIO  SCHOOL 


#04  ZI-OAY  NOVICE  .  S22J5 

•  112  page    textbook 

•  two  stereo  code 
learnjrig  tapes 

•  sample  5  wprn 
Novice  code  test 

•  over  $50  in  radio 
manufacturers* 
discount  coupons^ 

#01  COMPLETE  NOVICE  .  .  .  S62.95 

2  tlieocy  tapes,  2  textbooks,  FCC 
Rufe  Book,  4  codo  tapes,  code  oscillator 
set,  examiner  test  packet,  and  over  $50 
in  radio  discount  coupons. 

#02  NOVICE  CODE  COURSE    S32.S5 


I 


I 
I 


(S    cassette    tapes    make 
learn  the  code  ffom  scratch. 


It  easy   to 


I 


I 


#07A  2-WEEK  TECH    S22.95 

This    Tectiniclan   course   includes  2 

Iheofv   tapes  and  1  Ulustrated  textbook. 

#05  COMPLETE  GENERAL  .  SB2J5 

S  code  tapes,  4  theory  tapes,  and  2 
textbooks,  ideaC  fof  upgrade  from 
Novice  to  General. 

#06  GEN,  CODE  COURSE  .  .  S32J5 

This  General  course  includes  6 
tapes  for  speed  buildirtg  Trom  5  to  13 
wpm. 

^SB  COMPLETE  ADVANCED  S62.95 

T^is  Advanced  course  includes  4 
theoi-y  tapes,  1  textbook,  and  6  code 
tapes  (13  to  22  v^fprn). 

^S   ADV,  THEORY  COURSE    S32.95 

4  tap€S  and   1   Mlustrated  texibook 

#10  COMPLETE  EXTRA,  .  ,  .  $62.95 

4  theory  tapes,  J  textbook,  and  6 
code  tapes  {13  to  22  wpm)^ 

#12  EXTRA  THEORY  COURSE  S32J5 

4  theory  tapes  and  I  illustrated 
textbook  for  Extra  class  theory. 

#11   EXTRA  CODE  COURSE      S32.95 

6  tapes  for  speed  building  from  13 
to   22    wpm    for   the    Extra   code   exam. 


I 


I 


I 


*13  BRASS  KEY  &  OSC .  .  .  .  S25. 
*15  PLASTIC  KEY  &  OSC.  .  .  S21. 
SINGLE  CODE  TAPES 

SIO-95  each  including  shipping 

#19  5  wpm  Nowfce  QSO  tests 

#?0  5  wpm  Random  Code 

^21  5-7  wpm  Speed  Builder 

^22  7^0  wpm  speed  Builder 

^23  10  wpm  Plateau  Breaker 

#24  10-12  wpm  Speed  Builder 

#2is  12-1&  wpm  calls  &  Numbers 

#2to  1  3  wpm  Random  Code 

-*'27  13  wpm  Test  Preparation 

#2a  13  wpm  Cat  Code 

#29  13-15  wpm  Speed  Builder 

=**  30  15-17  worn  Speed  Bui I dt?r 

#31  17-19  wpm  Speed  Builder 

#32  20  wpm  Random  Code 

#33  20  wpm  Test  Preparation 

#34  20  wpm  Car  Code 

#43  3-15  worn  Code   Review 

^40  12-21  wpm  Code  Review 


95 
95 


I 


I 


Prices  include 

shipping  &  hanctUng 

tL  residertu  add  &^>%    • 


.) 


RADIO  AMATEUR  CALLBOOK  INC, 

925  Sherwood  Dr.,  Uke  8luff,  tL  60044 

Mon.-FrL  e-4pm  (312)  234-6600 


ATV  CONVERTERS   •   HF  LINEAR  AMPLIFIERS 

HC-lOtCHl  (Wifid/^tMt*Jt   ._ 


DISCDVCR  THE  WORtO  OF 
FAST  SCAN     >Sh    .TELCVIS^OM 

7«  CM 


HF  AMPlIf I tnS  n*  WQTOIIOtJt  1IULL6TIW5 

far  HF 


CQmgt|t|i   P^y    Li|ljfDr    HF   *,mUtLr*wr*   D^iCHltaJ 


UCM 


ANrrtL  nw  i  u.rt 
AMmK»w  IU.lt 

ARlfl  HMW  |.4dl.M 


EDU   ll-DW  t  ll.tS 
AHlf  5  MfW  laiLSl 


HEATSIWtCMATEBMt 


NEWII   IK  WATT  J-5B  MMi  Am 


AMATEUR  TELEVISlOltf  CQNVEBTERS 

ATVJ  *h - iU  L_      I  U  #5 

ATVJ   4H-4H  rCjAl-TETL ^..i^ft.M 

ATV4  m^tJtlCAAi-TETf, I  !».« 


AUDIO  SQUELCH  COMTROLfnf  ATV 

Sll  ■    ■  ■  ■■" i^i^^—^^aim,  ^     1(1,  (It 


POWER  SPLITTIUS 

Kii    *M    **»      ^fP  I-Part  .... 

Mil    1*W  Wall  (»f  P  Z-Pvt 

IJM  Walt      PiP  4-P^i 


COMfitrtERS 


.1  HH 

.t  79  9% 


K4t 


2  MfTER  VHF  AMPltrrEBS 
75  W«ii  M44*1  iriA 

AiTitJ^iblit  tn  hit  or  w  vrriij  LcaLfd 


mm^^mm^'^''^' 


•  rtVSiCM    KE&tr-PK  i«^J_ — _. »»» 

iitfi.H  Kit  KEPir-'Pce  IPC  AMTdj t  It  so 

KEMT-I  [Mmh^) _|  iW 

For  JataiiwJ    mf^rmm^Qft  wn4    pHci*^  ««!!  ST    •rtitC  f^  HT  frt*  CAUlvf. 


.nii^tt 


ft  Kwt  94iifc4i.ia17Al.fi) I  Jl  H 

Ww  ftUdi  Jtotk  H»r#-t«-Finri  parli 

CHIP  CAPl«.KHnci/ATC 

METAL  CLAD  MICA  CMPt-Unttatftrnmcm 

ftF  POWER  TAAN3ISTOR1 

WIMI-CIRCUIT  MIXERS 

SBl-t  [1  .f»&Mfl  , 1  %S§ 

IBt^lJt  (]O-10a4Mi),,. I  T.iS 

AftCQ  TRIMMER  CAPAClTCRf 

VK3flO-30/4e  RF  ChmtiM ^,  |    UD 

M-  !•«— ei  --  IB  F>rrlft«  B«^ ._  t     JH 


AiJ  ■  ].H  f<^  aMppifii  «a4 


sai 


I  Communication 
■Concepts  Inc. 

Millitoni  Drin  ■  Xmn,  aiwa  4S3IS  •  IMl)  4ie-Ma(! 
FAX  513-424-3811 


CCI 


.O*^" 


CmCLE  dd  ON  READER  SEItVtCE  CARP 


The  Epitome  of  Excellence 


*occ 


III 


$mih 


,'^S? 


Elevate  the  status  of  your  repeater  with  the  RO850  Repeater  ControOer. 


Ever  heard  a  really  great  repeater? 
One  that  sounds  superb?  Is  fun  to 

use?  And  benefits  its  users  through 
its  wealth  of  Interactive  features? 
Chances  are,  it's  contjnlkcl  by  an  ACC 
RC-850  Repeater  ContiDller,  Because 
more  dtscrlmjnaling  repeater  owners 
(  hoosc  ACC  eontrollers  for  their 
systems  than  any  other.  And  the  850 
leads  the  Industry  in  performance* 

Ttie  '850  Is  extensively  programmable, 
using  inter  active  Touch-Tone  entry 
and  voice  response,  or  a  computer 
terminal.  All  remotely!  From  access 
ccKles  to  its  operating  schedule,  nearly 
everythLng  can  be  easily  changed. 

The  pa  I  eh  supports  local  and  radio- 
linked  phone  lines.  A  Ihrce-licred 
system  offers  flexibillly  in  call  niuling. 
assignment  of  privileges  and  control. 
The  250  autodial  slots  support  even 
the  largest  groups. 


The  Touch-Tone  aetjvated  mailbox  lets 
users  leave  messages  for  each  other. 
The  system  will  leave  you  messages  if 
you  miss  a  reverse  patch  or  alarm. 
Paging  support  includes  all  popular 
tone  Tormats  so  users  can  always  t>e 
Available  without  having  to  listen. 

Multi'band  linking  extends  your 
repeaters  range,  ties  your  repeater  to 
others  for  emergency  and  public 
sendee  activities,  and  lets  you  benefit 
from  the  elevation  of  your  repeater  site 
for  working  all  bands.  Individual  user 
codes  offer  secure  access  to  selected 
functions  to  bar  unauthorized  use. 

The  top-of' the- line  "850  distinguishes 
itself  as  a  stellar  performer  on 
himdreds  of  repeaters,  And  it  can  do 
the  same  for  you.  I^eam  more  about 
how  to  enrich  your  repx^ater  system 
by  conlacUng  us  directly. 


CICC 


advanced 

compuTer 
controls,  inc. 


2356  Walsh   Avenue,  Sania  Clara,  CA     &50S1      (408)  727^3330 


CJItCLE  31  ON  READER  SERVICE  CARD 


CmCLE  1  ON  READER  SERVICE  CARD 
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ENGINEERING 

Engineering  Consuiting  now 
has  the  "Packet  Talker/'  model 
PKTA,  for  the  Commodore  64  and 
compatibles.  "Packet  Talker" 
converts  ASCII  messages  into 
speech.  You  can  store  messages 
for  up  to  300  users  and  retrieve 
them  with  TouchTone  com- 
mands, and  use  the  *'Packet  Talk- 
er" to  link  yourTNC  with  any  voice 
repeater. 

A  similar  oplton  for  the  PK8  and 
PK1  TNCs  is  available  for  the  Ul- 
tra Com  Shack  64  repeater  con- 


CONSULTING 

trailers.  Used  with  the  Ultra,  the 
''Packet  Talker"  (S  much  more 
powerful,  allowing  complete  con- 
trol of  the  repeater,  remote  screen 
transfer  of  all  active  parameters, 
voice  message,  and  remote  pro- 
gramming. 

Model  PKTA  provides  hardware 
and  software  interfacing  for  the 
C€4.  It  sells  for  $1 90-  Engineering 
Consulting,  563  Candlewood  SL, 
Brea  OA  92621.  TeL  (714)  671- 
2009.  FAX  (714)  255-9934.  Of  ck- 
cle  Reader  Service  No.  206. 


HAMTRONICS,  INC. 


PHILLYSTRAN* 

PhiMystran's  nonmetallic.  main- 
tenance-free tower  guys  eiiminate 
distortion  caused  by  re- radiated 


signals.  No  insulators  are  re- 
quired for  these  electricalfy  trans- 
parent guys*  and  they  are  immune 
to  corrosion,  stretching,  arcing, 
zapping,  snapping,  and  aging 
problems. 

Philtystran  tower  guys  are  pro- 
tected by  an  extruded  olefin  co- 
polymer jacket.  To  prevent  dam- 
age by  fire  or  vandals,  Phillystran 
recommends  that  you  use  short 
lengths  of  steel  cable  In  the  lower 
portion  of  each  guy. 

For  more  details  on  Phillystran* 
HPTG  rope,  tower  preparation, 
and  SOCKETFAST*  BLUE,  the 
resin  potting  compound  used  to 
terminate  HPTG  rope,  contact 


Hamtronlcs  new  REP-200  re- 
pealer has  everything  their  exist* 
ing  repeaters  have,  plus  a  mi- 
croprocessor-controlled COR, 
CWIO,  auiopatch,  and  DTMF  de- 
cod  er/controiler  with  over  45  func- 
tions, including  built-in  testing 
features.  It's  available  for  lOm, 
6m,  2m,  220  MHz,  440  MHz,  902 
MHz,  and  for  HF  and  UHF  com- 
mercial bands. 

Four  PCBs  have  been  com- 
bined into  one  module,  with  IC 
sockets  for  easy  service.  Surface 
mount  capacitors  reduce  size  and 
enhance  performance.  Intercon- 
nections through  the  controller 
board  eliminate  cable  harnesses. 
External  cables  are  made  with 
push-on  lerminals  which  plug  di- 
rectly into  the  controller  board. 


Added  front  panel  indicators  and 
color-coded  LEDs  indicate  status 
of  major  functions.  Welded  RF 
partttions  are  part  of  the  new  com- 
pact chassis,  with  Pern  nuts  seal- 
ing the  covers  for  shielding. 

For  2m  and  adjacent  commer- 
cial band,  a  new  25W  RF  output 
option  Is  available.  If  you  need 
even  more  power,  you  can  add  the 
100W  PA.  On  UHF,  choose  from 
10W  with  basic  repeater  or  up  to 
65W  with  add-on  PAs-  On  900 
MHz,  choose  10W  basic  repealer 
or  40W  with  add-on  PA. 

The  REP-200  is  $1295.  Hanh 
fronics,  tnc,  65-FMoufRd^,  Hitton 
NY  14408-9535.  TeL  (716)  392- 
9430/FAX  9420.  Or  circle  Reader 
Service  Number  209. 


Phmysiran,  United  Ropeworks  (215)  363-6611.  TLX:  846342. 
(USA),  inc.,  151  Commerce  Drive.  FAX  (215)  362-7956.  Or  circle 
Montgomeryvilie  PA  18936.  TeL       Reader  Service  No.  207. 


Letters 


Appeal  for 
Young  Hams 

I*¥e  heard  about  your  call  for 
youth  iB  ham  radlo>  I  am  an 
eighteen-year-old  General  class 
licensee,  and  am  very  con* 
earned  about  the  future  of  ham 
radio.  Ham  radio  has  been 
around  since  before  World  War 
I«  and  la  still  strong,  but  the  old 
guard  slowly  dwindles  and 
there  are  not  enough  young 
adults  to  carry  on  the  ham  ra- 
dio tradition. 

It's  everyone's  regponslbillty 
to  get  young  people  involved  be- 
fore it's  too  late.  We  need  to 
show  them  there's  more  to  life 
than  parties  or  who's  wearing 
what.  We  need  to  open  their 
eyes  to  the  wonderful  world  of 
ham  radio.  How? 

Show  them  how  special  they 
are.  Show  them  that  they  can 
get  on  a  radio  and  talk  to  any- 
one In  the  world.  Get  them  in- 
volved  in  public  service,  such 
as  in  events  that  demand  com- 
munications.  lUte  parades,  10k 


From  the  Hamshack 

races,  etc.  Yes,  It  will  not  be 
easy  at  first,  but  now  Is  the  time 
to  really  start  searching  for 
them,  especially  with  no-code 
m  progress.  If  we  could  get 
them  to  put  as  much  energy  in- 
to ham  radio  as  they  do  with 
parties  and  fashion,  then  the 
hobby  win  be  carried  from  gen- 
eration to  generation.  The 
young  folks  are  who  we  really 
need  to  shoot  for,  and  the  way 
to  he  suocessf  ul  is  to  show  them 
how  valuable  they  really  are  in 
this  world  of  ours. 

Kelly  Howard  N6PNY 
Saugus  CA 

Closer  Look  at 
ROSE 

I  would  like  to  address  some 
of  the  comments  made  about 
ROSE  In  the  article  '^Amateur 
Packet  Networking'^  in  the  Oc- 
tober '89  Packet  Issue.  It  la 
stated  that,  *'The.  .  .protocol 
used.  .  .is  called  AX. 25  be- 
cause  it  is  based  on  the  world- 
wide computer  networking 
protocol X. 26."  AX. 25  actually 


is  only  a  small  portion  of  X.25, 
The  original  authors  of  the 
AX. £5  protocol  wanted  to  in- 
clude the  full  features  of  X,25 
because  in  many  countries 
X.2B  MUST  be  used  for  net- 
working. 

**The  major  advantage  of 
ROBE  is  that  it  is  available  from 
EATS  at  little  OP  no  cost."  We 
should  not  evaluate  network- 
ing solutions  using  cost  as  a 
major  consideration.  Technical 
merits  of  a  solution  might  be 
more  important. 

It  is  stated  that  the  major 
problem  with  VC-based  net- 
works is  that  *'a  disconnect 
anywhere  along  the  line  breaks 
the  entire  link  to  the  destina- 
tion,'* One  factor  overlooked  is 
that  the  VO  method  reduces 
BBS  message  duplication  great- 
ly. This  is  one  of  the  real  advan- 
tages of  ROSE. 

*'ROSE  can't  communicate 
with  FET/ROM,  NET /ROM 
can*t.  ,  .TexNet,  and  TexNet 
ean't.  .  .ROSE,  etc,*'  This  is 
true  only  on  the  network  level. 
On  the  AX,S6  level,  they  com- 
m^unioate  quite  well.  In  IJew 
Jersey,  we  forward  at  least 
1000  messages  each  month  be- 
tween ROSE  and  NET/ROM 
networks  on  the  AX. 25  level. 


I  personally  feel  that  net- 
works based  upon  **the  world- 
wide computer  networking 
protocor*  should  be  given  seri- 
ous consideration  tf  we  are  to 
ever  create  a  global  amateur 
packet  network. 

Thomas  A.  Moulton  WEVY 

Clifton  NJ 

See  the  Packet  Talk  column  by 
Brian  Lloyd  WBBRQNin  this  is- 
sue  for  al&rification  ofnusleBd- 
ing  statements  in  the  OctiOber 
'69  packet  issue .  .  . 

Linda  KAIUKM 

Make  it  Fun 

UntU  your  editorial  about 
high  school  ham  clubs,  I  didn't 
know  we  started  a  high  school 
ham  club  in  tough  times  In 
1972.  Four  of  us  were  already 
hams  and  we  convinced  my 
physics  teacher  to  be  our  facul- 
ty advisor.  We  showed  how 
learning  the  code  and  theory 
was  fun.  We  provided  commu- 
nlcatione  for  school  competi- 
tions. The  last  time  I  checked 
the  Callbook,  our  club  callsign, 
WB4DDP,  was  stlU  listed.  Em- 
phasize ham  radio  as  fun»  and 
you  will  get  positive  results. 

Steven  Futman  N6ZR 
Falrborn  OH 
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RF  POWER  AMPLIFIERS 


400 


WATTS 

(144-148  MHz) 


TE  SYSTEMS  new  HPA  Series  of  high  power 
amplifiers  now  availabte  through  select  national 
distributors. 

All  amplifiers  are  linear  (afl-mode),  automatic 
T/R  switching,  and  incorporate  optional  GaAs 
FET  preamp.  Amps  are  usable  with  a  wide  in- 
put drive  level  range.  Thermal  shutdown  protec- 
tion and  remote  control  capability  included.  All 
units  are  designed  to  iCAS  ratings  and  meet 
FCC  part  97  regulations.  Approx.  size  is  2.8  x 
10  X  115"  and  weight  is  8  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

P.O.  Box  25645 

Los  Angeles.  CA  90025 

{213)478-0691 


SPECIFtCATIONS 


MHz 


50-54 


Modfll 


0550G 


!450G 


1452G 


Power -^-^    — —  Preamp—       DC        Power        hF 
Input     Output    NF-dQ   Gafn-dB    +Vdc  A         Conn, 


144-148 


144-14B        25 


200 


400 


400 


13.6         42 


13.6 


13-6 


UHF 


UHF 


UHF 


22S2G 

220-225 

25 

250 

.7 

14 

T3.6 

^ 

UHF 

4450G 

420-450 

10 

180 

1.1 

12 

13.6 

39 

N 

4452G 

420450 

25 

1B0 

1.1 

12 

13  6 

36 

N 

Modeteaiso  avaHable  without  GaAs  FET  preamp  (delete  G  sufflK  on  model  f^).  All  units 
cover  full  amateur  band  -  specify  10  MHz  bandwidth  tor  420-450  MHi  amplifier  Con- 
tinuous duty  repeater  amps  also  available. 

Amplifier  capabilities:  100*200  MHz,  2254D0  MHz,  V2GHz,  Military  {28V).  ComrryetciaJ. 
elc  also avariabie  -consult  factory- 


ri 


CmCLE  232  ON  REAOEPT  SERVICE  CMO 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


Repeaters 
Links 
Remote  Base 

VHF,UHF 
Receivers 
Transmitters 
Antennas 


Repeater 


•Standard  and 
Computerized 
Controllers 

•Standard  and 

Computerized 

Auto  Patches 
•Duplexers 


ProE 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  H£PEATER  DESrGN.  THE  Hi  Pro  "E"  IS  AtSJ  EXPAMmBLE  REPEATER  WfTH  THE  FOLLOWING  FEATURES  A  BASIC  REPEATER  WHICH  WOULD  IN- 

CLUDE A  COMPLETE  RECEfVER.  TRANSMrmR.  CXJR.  FF»ONT  RANEL  CONTROLS  AND  ^NDICATORS.  LOCAL  SPEAKER  AND  MC  JACK  AT^D  CAPABLE  OF  FUTURE 

E»«NSION.  ALL  HOUSED  IN  AN  BCmEMELV  RUGGED.  ENCLOSED.  I^NCH  RACK  MOUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADO  ON  T>C  ADO  ONS  ARE— H>GHER  POWER.  1 1CV220  VAC  POWER 

SUPPLY.  (DENTIFIER.  AUTD  PATCH.  OR  COMPUTEH  CONTHOLLERS.  IN  ADDITION  TD  THESE  ADO  ONS  AN  ADDITIONAl  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  UNKS.  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC. 
AN  EXTENSION  PANEL  IS  AMAILASLE  FOR  LOCAL  fcflONnORlNG  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  UGHTS  AND  tNOlCATDRS  ALL 
ADO  ONS  ARE  AVAILABLE  FROM  TTHE  CQfctfWNY  AND  ARE  COMPLETE  INCLUDING  INSTrnxmONa 


SOOWesttownRd. 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  19382         Phone  (215)  436-6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


ma^ 


Uncle  >fayne'$  Bookshelf 

Aw  right,  a  *  ready!  NOW,  the  popular  electronics  ami  amateur  radio  books  you  've 
been  hounding  poor  old  Uncle  Wayne  for  are  here!  Now  you  can  build  up  your 
hamshack  library  with  these  soft-cover  favorites ,  . . 


niPl!  •  The  Packet  Ba^io 
Handbook 

Well  wimh  nriHlii^g  fm  Nith  flic 
cximfrienccd  uml  the  new  frucka- 
iL-L-r   .   I  he  di!  n  II  il  I  ve  gtciJu  to  uinH- 

IwynRcctIv  WIBEL 


mem  ■  Short  wave 
ClAnd^stine  COfiftdentJal 

hy  nerty  L.  liertft 
FiiM.kn<tliDg:  fifiiiJiflg-~ncvi  NKik 
covtn.  aU  tibmkvtinc  br^iuKkjut 

i|iiCfiLM».  cNhcf  ynpyh]i5ihcijl  inibc- 
mallf>n^'5ip3r  —  I  nsuf  f cnl.v —  tfcnkini 
fi|hlcr\^rebcl— ;itian:hi\t  rjidjiii- 
isccrci  raduj— tove^M  ii3L  CuJTL-ni 
p€ihli(;iui»n.  84  p\i!^&.  SW.5(> 


rk-  ir. 


■  r.    -  .  -1  ^ 


AMAll  LR 
RADIO 


I'MH 


OIBW  •  Th*  Beginner's 
Handbook  of  Amateur 
Radio— Znd  EdJton 

hy  Clay  i^stfr 

CiHitfnnrs  ihriH y  jnd  praLi^icc  to  an 

priivmfe^  infrirnsiiiiin  I'lir  irbtuHLnjt 
amf  inaalli;n|l  tatfia  rfiiLx'ivcni  and 
h.iri.sniMicrs.   iinicnnj^t.,  iriin^imi^ 
1^^(111  liiK-s,  'jml  icsi  L-L|y[piFiL-Ml.  41  JO 
ixii^tf*!,  29!  rlliisirsmonj,.      SKV.SO 


Laiue  Code  Preograms— (Avaiiab&e  on  SV« '  di^.) 

IncJifK'mivc  complete  sf i«3y  gu»Jc  code  pitigntin^  for  h(»f h  tht 
C64-fI28  CniiifiKMlore*  and  ihc  IBM  CAmpalibles.  Pmgrami 
i nc hide  uptlij led  FCC  quffhiitms,  niultiplechtiiceiijmwcrs,  for- 
niuluis.  scheni:ilic  symbols,  diagriiins^  and  .sinmJj;)tcil  (VE) 


Nitvicc 
Tct'h 


IBM 

Cnftmmltifc 

P*ril 

P;ift« 

Prtcc 

IDMOI 

COMOJ 

*i4.95 

IBM02 

C0M(»2 

SI  4.95 

mM03 

COMOl 

SI  4.95 

I&M4M 

amm 

m.95 

m^!<B 

CO*kl05 

It9.«3 

ARRL  BOOKS 


AR2:r»J  *  Antenna 
Irnpfrdance  Matching 

^>'  Wiifrfti  S\  C^nm 
F^n\Uc  fiiJvyritvd  Mniyi|*^iJF,  mit»;mkil 
design  i^r^tncrcr,  iimt  iiMhuiLtyn. 
Thi>  i,s  prohahty  ifw  rmjM  cumprc- 
htrmivt!  Niok  cvtcr  wnacn  ihi  thf 
etf  ««r  Smilh  Chan%  m  vtlvin^ 
EiiqiCil^iiLe'  fni|tcliift]j  |;^f>blclTf^ 

ARlAHa  •  Tune  In  the  World 

With  Ham  Had  I A  Kit  (Sih  ed) 
BfunJ  New  J[d}Eiim  ELi^icr  hi  rcud , 
rcvi3iet|  ftii  tov^r%  the  quc^tiuti 
pncili^  tM%  Nmifx  riLiifii2K  lei^cn  iW 
Sinicnibcr  L  |t»K9  itfed  Uicr  Code 
ifarchinjg  and  ■.'i^dc-pniflice  ca*- 
MTKcsijre  inclukjk:d  in  th^  Lti 

119.00 
AR24W  *  Tune  in  the  World 
BtHkbtmly.  Si  4.00 


AR2H7  *  Data  Book 

aid  hi  I  he  RF  ik'iiilffi  engiiwcf , 
icchtllcmn.  radio  anuilcur.  Jind  Ci- 
pLTlim-ntiiJt.   Codnilhjfily  used   lu- 

bk^s,  ^.'licLrts.  \vk\  ihii^i:  hard  In- re - 
nurJiibtT  uiimulits  St2H.IH} 


ARA.Ul  *  Interference 

Kandt^ook 
ThLv  J54il>-fM^  Kink  h  wniicn  (mm 
an  it  Ft  .'^[cuth'tk  ficf-^pectivi:  and  is  4 
diiirj-  frf  hj><  cxpvntrtcc  m  vil^iDji 
inicrlcrcntc  prohltnin.         SI2.0U 


ARlMt2  *  ARRL  1969 

HmnnXbook 
Th:  1200-pagL''  ^i3i:ty-^i»th  cilitcun 
L-yrtluins  uvcr  2  [QO  tJiblcfi.  fiijua^^. 
artil  i  tiiiirisi.  \'hc  Marifihtmk  is 
p.Lkk^Lj  uiih  ciiitipiHKiK  dkiia  and 
cim^iniici iim  JinKtcs  f2 1  ^00 

Ammt2  '  SolkJ  State 

0«slgn 
Sfftitt  SttJte  /Mn^T  (*ichtit'k  full  of 
t^nstti.  hha.stc  iofnrniJitinn-'iiircuiE 
-lii^Ki^ns  jnd  ttk'ir  Jipplii:j[t()n.iii.,  ^nd 
ikiA,riir4iiiri!ti>i  fCicivct*.  trunMiiEt- 
1i±ri«  pni^er  vupphes^  ind  le!tt 
tt|uifmic-ja.  tIZ-M 

AR21I65  *  AfIRL  Antenna 

Book 
Tllc  4^^/  AtUf/imt  Bf>itk  rcprt- 
M.*nt^  iJh"  h^Kt  .ifhJ  rnusi  hijjhly  rc- 
^jrdi'vi  mi:i!ffrri4tMiri  tin^nicntu  luti*- 
dmiicni^ljk.,  ir4n^n]j\^i«ifi  hn^^J^. 
ik»igii,  xod  LtiOkinKtian  a4  wire 
Jjrtcnna&.  SISvQO 

ARI0K6  •  A^Rt  Opefstlng 

Manual 
Thij  ARKL  Opfnnin^  Munuoi  ii 
pwrkcd  with  inrctriTiaiiion  on  hcnw  tn 
mi)i,c  the  h^l  u^^;  or  yivr  "OatKni. 
fi^ltidtng:  imerfatinf  himtt  from- 
pnen.  OSCAR.  %'HF-UHF.  con- 
le^tnf.  It  5. DO 


I6S42  *  SHortwav« 
Propagation  Hafidbook 

bw  iirAqft  Jmohi  H3AVA 

^tw  r^viv^  cdiiiofi.  Cti-nUinv  up 
tii-tlit  mmuu"  inrnrittJinMri  mul 

churiii,  Lind  ^uidc^yr^u  rNrfiughprci'- 
duL'injf.jfi^Kir  imn  pTupaitalinn  dam 
154  pago,  pupcrhxrL  S9.95 

nrpfj44  -  44  Power  Supplies 

tor  Your  Electronic  Profect 

b}  RvhrnJ   Traishr  and 

Jvfiathatt  /-  Muyti 

Wrilitn  j|l  the  btisii;  (tvcl,  pqrtciU 

fur  ihc  huginaLT.   Thu   n^idcr  K 

g^vcn  tnuui>h  e^ffcirtink'  Ihcur^  !» 

ymkrstaiKf  iIk  c»fice|M%  C4,pljined 

iJiniDfiHNri  the?  tnwk.  %i5.^ 

iaW02il  •  NSRJ  Original  2nd 

Op  tiy  Jim  flitjffrry  \6/U 

A  riL'w  ■filiimn  in  jn  uMsy-Kn-'iiML" 
"^hccl'  ftjrtriiit.  Simply  diiil  the 
pri^riv  nnd  invtnndy  h^vi!  iiv^UhlE 
BenTU  hc^in^s.  Cu!niire:nt  idcarifi 
email.  Ziinc  vAcnftcwititm.  PvftHi 
rma.  and  rfRire.  Sft^tf 

r^d'B6  *  Packet  Users 
Notebook 

by  Htick  HiififF'i  K4AHT 
Qv<rr  9(>  di;it!r;ini.^  sill'*  IT  KM  4n4 
fruc  cfinficiiiivn^  fof   pupular 
TNC>.  1mpwcivef>.  amil  L-tMnpcfi 
&\  A  priRiine  ntHh-anJ  hittii  ht™ 
Irt'ido  minuil   Brand  ncu '      $9.95 


ARlZSii  •  Log  Book- 
Spiral 


12. 5U 


AK2I6  •  Operating  An 
Amateur  Radio  Station 

the  h^^iii:  'q|UC>l!4imi  tlv  bc^toixt 
jnux  haw  fvquipmimi,  ulbemuo: 
dnd  |}fiK^UTir>  jtnroncltDil.  Si 'Ml 


ARllSh  •  Rrst  Steps  In 

Rpdk)  h  iXtu^  f>t\ta%  WIFS 
Series  isf  Q!irr  oititik''  "a^ni  wi,M 
frfk^  huic  4^i^pJjiiskiii%  ai  ciroiil 
iziimpiincnti.  Scr  iliOhi;  ciiftifKinc-Hi» 
a'^'vcmbk'd  initi  pratliLal  circuits 
ami  sec  tinw  the  ciixulis  inukc  up 
yuLir  rudiojttL'ur  I5.1KI 


Aft(M7l  *  Tran$fniss4on 
Line  Transfofmers 

bj  Dr.  Jerry  Srrick 
ThU  h<K>k  ftfrvers  lypcft*  c*r  wimJ- 
in^»»^  cure'  inuk'riaK.  rrjKtiun- 
\i\  fjitin  windings,  trrfkicrnces. 
inulii^iiidlnif  jiki  M^Fud  vaoii^CHnni^ 
t:r\.  Ihi^liim,,  limiiatvons  at  htgh 
itnptfdaokx  k%«ts  aaj  ws^  cquip- 
meMt  SIQ.OO 


AROitM  •  Antenna 

Comperuiium 
MaicnaK  *^fi  ^cnicdK,  f)uads^ 
IknifH.  YagHi.  reduced  «Je  sAen- 
nab,  balum^  Smith  Ourts.  Anicn 
HA  polarixMiufi,  uid  4MheT  inl^naj- 
in^ikLibject>.  110.00 


AKCUHH  -  W I  FB's  Antenna 
Notebook 

by  DmigDtMmw  WlfB 

Tclk  htfm  1(1  ^  itic  best  p^omt^ 
attiTc  i^(  t*l  unnHrusi vt  wire  antcn 
n.l^  .md  vcriiL-iik  and  linw  t(i  hyild 

1  ij  iiL-  r  J  id  Ji  W  H  b  rittgcs .        $8.00 


IWD22  •  TheWorrdHamNet 
Oireciory 

ky  \fikr  mtkawiki 
\evi~%^KMtid  {^dilion  n«^i*  tnt't 
fflKl  nei  li\T]ngi  Thi^  Niiik  iniTii- 
dui:£'.s  thi:  spcciuJ  inlcrevt  lii^nt  rudJci 
ndu'tirk^  ynd  shows  ^tiu  whin  and 
where  ytio tikn tunu  [hem  in.  S9*S> 


THE 


t 


IIHU2  •  The  Digital  Novtce 

ftv  Jim  druhhi  K9tl 
Your  gutdc  tn  ihtr  iH^t-'inmirii' 
i^nrldRiit  L^iMnrnunJt^UELiin  lluiE  hoive 
(ii^i  itpcrteil  im  tbE.ni>dnds  ^iF  anui- 
irur  rjdHi  iipcfator>  Mim  viHi  iin 
kamalioul  e't'<rr>i;hinj>  friwn  M^iiftf 
L'lidb  t€i  thf  IstlcM  in  psi'kcl  ritaJHi 


ARRL  License  Manual 
Bcginniii(£  *Kh  Tw/jr  /n  f/ic  l+ViWr/ 
with  ffiiift  Rtuiio  for  the  Nnvice  ind 
ptwgicsiHig  ihrwgh  ihc  ctiticaU^ 
wcdmaed  AiiRL  /jrrftM-  Mtmnai 
sciies  fm  rhi^  Tccimiirun  ihrfiu^ 
FAira  Clibi;  yiau  will  fund  pajh&in^ 
each  ejijTii  element  a  >nap!  Iliert' 
lire  4ceuriilc  icKt  e!(pliiniihon3i  tif 
I  he  maieriuJ  covered  iknig  with 
I^CC  que^iiiin  |KN)b  *nd  aiH*cr 
Key  "v 
AKOU'i  •  Technician/ 

General  Class  Licen&e 

Manuaf  S5.0Q 

ARUIM  •  Advanced  Class 

Llcenta  Manual  %5M 

AR^.^^i  •  e*lraClasft 

License  Manual  58.00 

ARfMiQ  •  ¥*gi  Antenna 

Design 
Ham  Riidut  puhlLfdlcd  i  i«!riie<i  of 
iirncle*  i*n  Yjigi^.  Tlic  fnoietia} 
from  these  ctrlielcK  ihax  \^  presented 
\\ctc  wm  pnlu>ihcd  and  exptinded  h> 
Df   Uiwsun  $15.80 

AR3071  •  Novice  Antenr^ 
NotelMok 

ihjngs.  ht>vp'  drileniuiik  opcraiL%  jnd 
whiH  governjv  their  effect ivene^ii 
(iir  shnrt-  und  long-diatajKe  coiti- 
muntcaiinrt  18,00 

AIHM37  *  ARRL  Repeater 

DiTec!ory  ^dB9-1990 
Thi]^  editKm  ts  14'^  larger  and  in- 
iluiicik  ti^er  475  beitLort^  covering 

i  Irfqticntries  from  14  MH/  la  24 
01^..  Yniril  jjIso  firdoVL-r  13.JWI0 
reiruidr  repcjitcr  listing  and  uver 

^ ^ 

AR20S3  •  Complete  OX  er 

byBQbijKktrW99iiSI 
Ynu^ll  ^iini  tmw  io  huiti  OX  and 
hiiw  to  nhlain  liard^lti-gct  QSL 


fl5A9?  •  Easy- up  Antennas 
fw  Radio  Listeners  and 
Hams  ^  t:Jv,atti  If.  VetJ!/ 
Would  viPM  liie  ju  lr*fti  hti*  ttt 
runjiiiruwi  JiMh'i^iHi,  ca^y  I'l-erei'i 
antctihiih'*  f-Msy-ttft  Atiir'nnti\  will 
help  viHi  do  juht  I  hji  t .  S I A .  5lt 

niDJn  •  OXPowefT 
Effective  Techniques  for 
Radio  Amateurs 

h\  fu^rar  B  THutn  tkSRSG 

]5iSpj|ges.  \U  gEluMiutiiiRS. 

S9.5(» 


0?on  •  The  Commodore 
Ham  $  Coimpanion 

ttt  Jim  i^f^tin  k9i-J 

t60|HflEll}l'llM.'flll  intern uU'^'M  OH 

steeling  i  Conwniiddrc  cniiipMier 

Fi^r  [hi:^  hkiiii  shaclv^  when;:  ({i  Und 
?ipetTali/«^d  pn»gr;inis.  [he  Ci>nv 
modorf-packei  cuniuiL'ttoii,  jnd 
moK*  $9.50 

^ — ^ ^^^ ^^^if 

U5C25  •  Basic  AC  DrcuHs 

k}  Stamlirr  R.  Fnh&n'' 
John  RawUni 

A  ?,Tep  hji  ^tep  upprsiuch  for  the 
ht^  inn  inn;  itiudcm.  icehniciiiii.  ii? 
trn^ncef  Coveis  cisncept!*,  termfc. 
and  mji hi: malice  rcqunfoi  loundlet- 
I'Lind  AC  viteiiii  pmMcfta  in  aft 
c«>  Hk  read  fimnn. 

$24.50 


MimU  «  Low  Band  DXing 
Thi.s  biH^k  i^hijws  vmLi  iutvi  10  itkvi 
the  challenj;e^  al  (he  diftcreiu 
farms  uH  Itil,  80.  ^nd  4<>  rtictcr 
pn^pagancKi  wid^  effective  AnurtHi' 
vA^.  equipment,  ind  fipetahn^ 
slrategtch,  $10,011 

AR;2E).^a  •  Vour  Gateway  to 

Packet  Radio 
Filled  v» tih mrinmuUitn  ftH ill  jini- 
levn.  thti  btMb  le-lli  everydBQ^ 
yim  need  toi  kmrn  abiMit  this  pcipii- 
1^  nrw  ffiiide  htm  i^  gei  ;3anal^ 
eqiiiftncnt  yiiu  neeti«  arvj  mort. 

« 10.00 

AR245h  •  FCC  Rule  Book 
(Bthefl) 

lh&  fifC-m  E-:4liiwii  m  ^Imo^  ^% 
laner.  The  luconal  tiaras  m  die 
rnrmt  or  die  hmok  arc  a  major  up 
jimde  nver  I  he  prc^  u^li^  editons.  A 
must  for  every  ttirtivc  riini\u  jiniLi 
tCHT  SH.tW 

^R2(7|  •  Hints  ami  lUnto 

V41  are  uirc  u.t  fmtl  ibc  ms^wet  to 
tlttl  triri^  prab^cm  dijit  has  been 
tHitheritii  you  fiha^  for  tenting  up 
ynurpeur  fnr  conirorLtihleaiid  efll- 

elt^n t  ispcriit J »n .  $5 ■  IH) 

ARltOl  •  Saleinte 

Anthology 
Vf)u  II  hnl  ihc  ixim  mtom&EMifi 
on  OSCAR*  9  dar<jugb  I  ^^  uetl  v. 
the  R^  Mie  lilies  Infurmniinn  itn 
the  Use  uf  djgiiul  mndev^  umrkingr 
umenriiis.  R LI  DAK,  rnierocomput- 
L*r.  aiKi  mnre^  S5,*HJ 

ARD&Hk  •  Satellite 

Experimentera  Handboolt 
Under  am-  :  ^  *  hai  iht  Amt^ 

leur  Radio  upcTuior  neeih  10  knuiw 
in  (irdcr  10  commumcuiE^  ihrnnji^h 
t}.SCAR»iteNitL&  $IU,fH) 


,   1001 

i    PPtACTICAl 
El_ECTRqNl€ 
CinCtllTB 


tllC»4n  *  Master  Handbook 
of  1001  Circuital 
Solid-state  Edition 

With  ihi^  iMj[uxnjin|E  ndrcmiiie  in 
txand.  eki:imn*c%  lKiibl^isi»  unJ 
priiffe^^rpn^lv  niU  n^cr  hd^c  Mi 
search  liir  M.'hematk'^  again.  Vam- 
plelely  (tpdjtekt.  \\^  h'wilt  i^  ihnr- 
iHij^hlv  ^ndexiid  juiii,!  ull  EiXIt  I'lr- 
k.  Ill  Is  lire  elearfy  illustrated  4211 
pa^ij'v  ll9.S0scift  eo^er 


II5K24  *  Radio  Handbook, 
23rd  Edition 

Thi->  htHpk  Ls  tllkd  with  H4II pugc^ 
yf  evcr>llnDg  yim  w  .anted  10  kmt^'h 
ibcmt  radwi  cocnTminiiCiikHi  V«)u 
will  |el  iO  ifflkpih  Mud}  trf  AC  DC 
tnndamcnta^,  SSR.  inlewia&,  am 
piifiers.  puwerMippJteiv.  and  iflnfC' 
$29.5fl  hard  «iver«»nly 


ij^ftu!  •  World  Press 
Services  Frequencies 
(RTTYJ 

waoMV 

A  crciitipitshenEiive  Eininiial  c^iverinjd; 
K^idiiUeletype  news  ninnittrrinp - 
vOittiMns  ull  (nfiKltMlitpni— iinlenFLi), 
receiver*.  termiJiaJ  ii4ift%,  pluv 
three  c%tcibive  fmiuenqr  Liiit*!. 
Cmnrnii  65  Wottd  Press  Scrv-Krv 
broadc Jilting  in  Bnj^lkh-  **The 
Orijtinal  Prcts  ftxik   '  84  pogtrv 

S«.50 


051^11^  •  First  Book  of 
Modem  Electronica  ^n 
Projects 

Et^tabfAnSidshfrf; 
l^tiiiking  liir  a  way  !t*  have  lun, 
inLTCJi^ie  yiHir  technlitil  yi^pcrtlse. 
und  'Have  iTnine>— nil  ^1  the  s-irne 
lime?  Thu  unique  cnnipendiuFn. 
chocL-hiit  ai  prujCKlis.  wdt  >Jfcinh 
vou  h0«  $19.50 


05C6]^  «  Commodore  64 

Troul»leshoottng  & 

Repair  OuNfe 

hy  Kabtn  C  Bnimtr 
This  bcMsk  wiU  gmde  ytw  itep  h> 
ttep  dsruujfh  the  ctwnpteii^iie^  44 
ETLikiitf  itmple  rcpain»  tu  >ntir 
CommadqTt&t,  11930 


U5CI6  •  C64/12i  Programs 
tor  Amateur  Radio  & 
Electronics     byltntpk  tvr 

The  ctceircmics  hohhyis.i.  pro- 
giammr r .  engineer .  juid  ledin Je  lan 
wdl  cnj4»y  the  uuk-ttnrniad  prii- 

grsm-s  for  amjileur  rcwiio  and  i-k-t-- 
iron  ics  in  c  h  is  tsot>k .  S 1 4 .  59 


EiOO  *  SolJd-StBic  Protects 

YCHJ  Can  Build 

b}-  Rud&tJ  F.  Grap 
Gt&rgtJ.  Whaifn 

TveytM  saorhe^  kit  LHatkniiin^ 

:»igned  and  skillfully  dehuji^getJ  in 
imuliilL*  3^CHjr  own  crealivc  think- 
g?  If  mJh  ihiv  bodL  was  wnllen  lar 

gd UO.^ 

m02  *  BTTV  Today 

by  tkivf  Ingram  ti4TWJ 
he  inn*  anj  («jly  up^iii-diHie  RT- 
V  bn4  in  KX^^mx.  C(7v«n  oJj 

cet»tif  temr-amr  jind  Hm™: 

^>FiiputerK— mq^t  ctMnpnfhgnftivi: 
TTY  guide  ever  published.  Full)/ 
baarncd,  A imu4  Fur  RTT Y  &du, 

IM54  •  GQTE  Morse  Tutor 
[liippy  dL'ik  lor  JBM  PC,  XT.  AT, 
rid  tKnipji^hkrH..  IfarTi  I  he  Inlcr- 
iitNMirfi  MoTK  ci^Je  Of  pmprtivc 
Eket  capobilinqs.  fhie  di^i^ttc  wril 
^kc  you  frrmi  beginner  ilirnugh  c*- 
p  cliih^  in  ciLV)r  ^li'paLTd  ti^ftMiii^. 
[tundard  ur  FiiritkWiwih  modifr- 
4  4k  tpeeij!%  fnwn  I  U^  r»ver  MX) 

Hfrtih  per  niinutc $19.50 

gCW  •  Th<*  Commodore 

Him'S  COffipaniop 

CI  |iu|j;c^  L^r  u^telul  uirornjiitii^n  nn 

rlectijig  ii  CtrniiiMklon:  t'dmpuicr 

Im*  \ht  \am  %lBck.  when-  \&  fimi 

Jued  pnsrifr&.  tht  Cawdt- 

fcirf-packct  ciiiincciiun,  ind 

lM2:i  •USMimary 
Odniinyn»caiions  (Part  1) 
[ral^  with  IS  NtiEitiin  Liiinnmunt- 
[tan  chitmu'h  tin  iihurtwuvcr. 

pprt«n  FTr4|uc[K-k*^.  1i4ckgriiund 
I  fKMil  IQ  pfKM  fm^Eih: icv  fnr  ihe 

1idippine3».  Jjfran  ^nd  ^i3ti::a-  fitidi- 

II  and  Pad  He  Oceans,  und  rnnrc. 
HZpaae^. $13.95 

iM2r2  •  US  MJritary 
Covninunicatjans  (Pail  %\ 

'(ivtr?!.  US  Ci,Ki?^t)iiiard,   ,SASA. 

A  P.  FA  A.  DeiM-  n|  Encrgv.  Fcd- 

^gentv.   DiiA^tcr  Ctimmitnita- 
liJTT*.  FCC.  Dcfit  iif  JtiMiire.  Fnim 
4KC(n^J73KC  79pugtfs 
il2.95 

Conifnu  nidations  (Part  3} 

1  hiApurt  cciniplcics  ihe  vust  ovcfiill 

rcquerncv  ItM  ol  L'S  MiftLar)  vcr' 

tcc^.  \ttm  »99.1  KC  m  ?7,M44 

<.C.  7»paft!i  $ll.»5 


ir>A3^J  *  All  About  CuJjical 
Quad  AntenfMfi 

by  WUiiam  Orr  W6^A  V 

Tile  "Okeji'K:  '  <i«  CMJ  de?.ipii. 
theory,  ctHHiimcitrm,  t>pcr^iiciin. 
New  ft-cd  and  maicJitng  ^y.sirrm. 

NewdutJi.  $9.  SO 

rOAMJ  •  The  Radio  Amateur 
Antenna  Mandljook 

by  Wiihixm  Otr  H^,^4// 
Stuart  C&mm  IVJ/JT 
Vagi  heam  ihccxry,  c9kUruclicm, 
operation.  NVire  bejimn.,  SWR 
curves  Matching  ,^y%iefn.s^.  A 
''mUiT'  ftir  ijicrinus  DXcr^.  %V  hSO 

Wife  Anlennas  f<M-  Aaetio 
Arnateura 

5aui/rC0i^ff«M?O- 

A{E>£rw!l4r»«isl.  muh4'h2iid4n- 
icnims,  iFieiiF)Ctf.sivc  bcam^.  "Iii- 
viiihk*"  antiiiinasi  for  hafiifs  in 
"Uiugh'^iucMliicHi^^  NcM  dxln 

I0AM2  •  A«  About  Vert  Ida 
Antennas 

t^  Wiiliam  Otr  W6SAi/ 
'  SimmrCowmmWTLX 
Effective,  luw-c^i**!  venicaU  10- 
160  m.  -DX,  mulljbund;  iTjifmpiii^t 
vcrtkalii  for  imall  ^pacei:  gnvind- 
ui§;  icacfjiupiiKfii:  tifhicBtm. 

¥10.59 

IUAM7*  All  About  VHF 
Amateur  Radio 

br  WiUtsm  Orr  W6SAi 
DX  prf^pu^aiKin.  VHF  Vagi  aJid 
Quutil  beams,  repealers  ufhJ  hnu 
ihr>-  wwi.  OSCAR  ^itcllites  iimi 
htvK  m uic  them.  Sll.fS 

16a:!4  •  Vert^oaf  Antenna 
Handbook,  2nd  edition 

A  t^tBUkK,  Rcprtmcd  wiih  updai^N. 
inc^fuding  un  udJctiiJurn  tin  miieniu 
design  tor  16(J  iTictcrs.  AIiko,  Iccd- 
%^  afid  nMlching.  vbort  vertical),, 
grnund  eni.H:(>.  and  more. 
I  y^  puller,  pupcrbiick.  S9,95 

CNVi  t  •  The  Bas^c  Guide  to 
VHr/UHFHafn  Radio 

by  kdward  %t.  ^aS 

'Vhi^  hiwijc  prt>vidcN  u  Hr^^  ratt  in- 
Irnduili'iii  tn  lifL*  <m  the  2.6  and 
I  25  njL-fcr  baixb  i'^  wdl  ii  23,  53, 
indTttCM  S».50 


•  Basic  Etectficiiy/ 
Elect  ton  ios 

Ay  RobtflR.  Manritte 
In  ihis  haitk:  ctctErii.  iiy/t^lL-cironics 

|rT9]iinvdfn<n3Mi  ' '^'^  prestm 

the  murcnal  m  a  ju^u^=  a;jd  easy- 
ii^jnikTsEand  Way, 
*)5l!JlJ]  •  Vol.  1  inifndiun:^^  the  Mil 
dera  u>  die  bat^K:  i^mcqXAi  i)f  circuii 
furKiaqKtHaJi&.  %t  I JQ 

tJ5E02  •  Vol,  2  (Hnw  AC/DC 
Ciin:ait.H  Work)  Thi^'  voIuitic  builds 
no  the  ha.^icv  ft  i^^es  dcLiilcd  in-^ 
formal  K^fi  im  seriet  and  imrolld 
LiiTuii^;^  cflicctfi  on  inductance,  ca- 
pacjiiincc,  and  iranhfomicf  actum. 

SJJ.50 

i)5F^  •  Crasti  Course fn 

Electron^  Technology 

kr  Ijjui):  F.  t'rrnzfi  Jr. 
With  a  f^roven  fisrifial  of  prtv- 
jt rimmed  rnsjrueimn.  (ht*  hmik 
tcaclics  Vfju  rhcbiL^ic<^ol  elect  ncit> 
41  nd  c^lL^t^lfimiCN  in  a  sit'p  by-hlcp. 
auiij|i'HU"Uiidcr\iimd  fa^hiu^i. 
131.511 

oiKiXt  *  TlfhToTheWofld: 

Getting  Started  li>  Amateur 

Radio   h  Jamri  F  fhii^  K,iJD 

and  ^(nrtan  Ktysfr  SJMK 

Pruvnlc!!  iififormariiin  3tid  pnRricnl 

rips  nn  iibtiiining  4^  iwvitc  license, 

AutiHifv  take  the  ni>?itery  cful  fiF 

tcchnicali  and  praccthiTml  j.^ficcl>  of 

hsm  todia.  $14.15 


tl5E5l  *  One  Evening 
Electronics  Projeda 

fty  Caivin  K.  fimfand 
Richard  .S.  ittfxs 
1 6  prCifcMiS  that  am  he  a^^cmbled  in 
a  htmpk  hi.i€nc  worL^bup.  a  \o{ta^ 
detector.  solid-^tatetckphLinc  hell, 
q  li^nfiis^or  iitjdici  ump^JHtif ,  And  1 3 
iitbcrs  This  i?;  an  t^is.y  lo  imder- 
dxnd,  cnjoyahte  f ujdc  to  cdo^iict' 
mg.  bA^ic  ekctronicsi  pft»jec(jb— 
with  ju?it  one  evening 's  work. 

S«.50 


TtANSMriTER 
HUNTING 


0RWR7  •  WmtHmrSalMm^ 

Handbook 

by  t}r.  Hidpk  E.  Ta^fgart 
DfD.  Taggan  hui  wf  incn  this  bnnk 
u*  serve  both  cxpCfMACfd  unoicur 
^lelhte  cnthu&iaiit  and  ihe  natk- 
ciimer.  AmaCCur  i^eathi'r  \3Tellitc 
activity  irprcu^n!^  a  ujiiquf  bicnd 
of  umi-rrst.-.  enii:tinipas.Mnjt  clectmn- 
i£v.  mcteruiitgy.  «nJ  aAlri^iutu- 
Ik't.  $14.95 

05P67  •  Mastenng  Packet 
Radio:  The  Hands-on 
Gytde 

hy  iJave  Ingram  K4TWJ 
F^acixt  radiu  is  Hk  hnitcst.  riHiiSi 
n^J  y  eipanding  utez  nf  jimaicur 
L'ummuniciiticinA.  Written  for  the 
amalcur  e^nthuMit^t.  m^^tfrfng 
Packet  Radin  wil3  put  ycm  cm  ihe 
cultinip  edge  iif  tbi>  diptal  commu- 
mcalKtiH  mvoJiitKJit.  SJ2.SII 


THE  WORLD    $4.00 


^^iaJJ 


OlT*ll  •  Transmitter 
Hunting!  R^tg  Direct i-on 
Finding  Simplified 
hyjtwph  a  \tttfiiK§{}Vand 
Th&mm  \.  (uH^t  WB6VXZ 
336  pages.  24 S  illuns.  tJ7,50 

iL'iF3J  *  ABC'sof  Elecironics 
by  Earfjaetfb  Wttfen 
Lcaiti  the  bwncs^  iff  eleutritmc^.  A 
compfcheniiivc.   ui'cft  illiL^trited 
ItMik  3t  Ihe  luiKLurwntal^  of  clev- 
tMifiivsand  applicauow      SI2«5P 
n5S\*t  •  Short  wave  Radio 
Usterttng  with  the  Experts 
by  Gerry  L,  Hrjtter 
Dci  y<]U  juit  for  liini;  himn,  m  rroiti  of 
a  i^io  r^civcf  lui^ninir  i"  faiitt 
nourKb  and  ntHU^ '  Then  VDu'fi;  m 
S  Wljer  iM"  DXcr ,  jud  ^cm  can  pnih- 
iiblv  um:  some  help  S22.54) 

■*  I  L 

l5SfWB  ■  Communications 
SsielEFtes  (3rd  Edtionf 

by  i^arry  Van  Hum 
li^lode?!  cha(ptcr>  on  channch^a- 
iKtfi  ipanft  pljin>.  transrpiindcr  jdctt- 
itftoKtnn.  mienuliitftal  %utclUlc->. 
and  mare  IT.iO 


O^SCM  •  The  Hidden  Signals 
on  SateMite  TV 

by  JJiflmm  F-  fii^rriftjfUtft 
and  Hitb  Cfwptrjr. 
New  hook  shisw^;  jnd  lelk  ho*  (i> 
tune  jR  die  many  llKHi.saiKkorTek- 
phofie.  Data.  Tclei.  Tclciype,  Fac- 
3timile  Sig?i4iU  on  nnosi  of  (he  TV 
Sitclliles,  cov«r«  equipmcrit, 
hookupt.  v^here  to  tune.  Orily  bcMik 
co'vftinf  thcitc  aMecrei  siigEutiU  on  the 
jiaie)Uu».  pim  nil  Mibcamcr^-  234 
pages  %i9M 


1 


06557  *  1§90  Paaiport  to 

World  Band  Radj<» 

by  inierntiiionM  Broadrastiafs 

Services,  Lid, 

Yiw  can  have  due  wurld  m  y^mr 

ringenip^.  You' II  |$et  the  tale^  nJa- 

ttuR  and  lime  gnd^.  th«  ]Q^ 

Btiyer'^  Guide  and  mi»rc-  584 

^g)e?i  SI4^ 


-^    "-^- 


:i 


'^^1 


How  can  ihe  Wcwld'-i  Best  DX  Map  cost  only  SAOO?  Obvi- 
nU!J>  ^  M  scricm^  Nunder  which  ytni  .shiHjJd  I'Akc  advjinia^  trf 
before  we  discover  it.  This  i.s  the  unty  wnrld  map  in  hlack 
and  ^hite  sw  you  can  color  in  the  cnunl  rie^  a^  you  work  ihem! 
Funhcr.  it  h^  ^Imtisr  aW  of  the  olfict^l  lARU  4UU  countncv 
iirt  it,  which  no  othor  mj,p  at  any  puce  hiis. 


CODE  TAPES 

l^^u'  Hmwer  ftf  thfiH*'!  tki^?  hftm-fHthlt  i.\  ii'tthtkt  ilft<  iwnlr  ittumftir  ft*ft%it*f  that  it  \ 
» itrrif  -fmiiiifm  ffft  rmtHt  fifr  m*fiii  '\  ifuMrfft  t  init'  i  imts^^ttm  tfttitimitHtdt  ttfhum 

prtipiiF  mrr  tubtif  Ar  iifcp  Anmn^  i^  jUjirr  Intf  i^Mr  ifurmJtnff  ini  Jihrt  Jibvr  ifcHirf 
nfl^  fM  Gnrth  cm/  IV  Sfitfti'f?  ^i^fMf  h^j  A^ir  jftttw  i|pr«i  #jfj|im^vfr  owrim 

fithiihih  rrfpc  I'lffWi  thi-  ftih  titA[  itffv.  CtHHif  nj}fr  k<t\tr  G^nt'Fui '  fr  '\  uhtfuS  U»[r   V-ifttxr 

^thffm  fodrjtlKmMt  mimnmMs  affttan  ht  tuitw  ifr^^anliilr,  IrrrimniHr.  ptnmtt- 
Mnp  AAiHtidMvqir  t^f^  M'^viBr  tf^i'TI^  wr  nE^mvAliln  wfali'iii  j^w^nfaaa 
^/m^  Jluf^im^  lii-tlrkTw  wih^ntf  fimih^  fncmi^  ti*in*^  thFCimtwx*^mt2f^p*tisif^ 


"If  fk  single  book  can  shaitcr  the 
aefem>'pci>ftlieMuffy  scientii^t.  thh 
is  the  i>ne.  * '      —  Oetrmt  Free  Press 

"..tunny,  brilliant,  bawdy 
..  Reside rs  will  find  Ftiynman 
enarmuus^^ly  cntena Jning/' 

—The  New  fmktr 

"Dick  wcni  thmush  life  nnUcing 
ibingii  H^hfch  didn^t  quite  ftt  Into  ac- 
ct-pted  dog  ma . "    — Ne  ver  Say  D  it . 


''Surely  You* re  Joking^ 
Mr.  Feynman!" 

by  Richard  P.  Feynman 
1 8G01  •  Great  book,  great  price! 
Paperback*  djO   Qff 


7?T(I5    **<kiiesii"  S5-ii5 

>  W^Ol — Tbi:^  i»  \hc  beginning 
jpe^  lakmg  you  Khrnugh  the 
•^fi  tclU;tii,  in  nJtnhersi^H  and  ncc- 
f^-:tary  punctuation.  cumplErie 
Aitb  prwrlice  ei^ry  i4ep  of  the 
yhay.  Tlic  ciac  of  Icamiii^  j^ttea 
atnfidcn^c  t'ven  in  the  faini  uf 


/3TI.»    **Rack Bn»lwr''    t5,^ 

0+  wpm— CtMJe  groups  B)^uln» 
u  a  hriit^  t3^  wpm  m)  ytju'll  tie 
'CaJI>  Ji  cane  viteii  you  sh  dni^wD 
Ii  fruffl  uf  *  ^Lcd^iexcd  vulun- 
ccr  y^atnlncr  whn  stnrli  i^cnd- 
nf  yuu  p\\Lin  lartgyage  ciide  at 
mlv  13  pcf.  Ydu'il  itecd  lhi:> 
fnin  margin  let  overcDmc  tlve 
thcer  panic  iinivcrs.a[  in  mtysi 
e«t  hiluiitLiin^.  Vim^ii  icumi! 
his  far.  ui  doii'i  get  code  ^by 
low* 


73Tm  "TheSlklder*'  %S3S 
6'  ^pm^Thiit  t^  the  ptACtice  tape 
for  if*  J^iC  w  ho  sirf*  ivcd  the  5  wpm 
tupc,  .md  it\  abd  the  tape  for  the 
Niivkcand  Techniciiin  licen.sc\.  ll 
ft  ciMnrkprised  <3f  noe  solid  bt«uf  tjf 
cade  Characters  aj^  bem  At  11 
M^  ami  ^p#C6d  ttl  5  upfn,  Ctxkf 
groups  are  emirdy  randiimcharwc- 
leiib  licnt  m  graup%  of  five— dcFi- 
miely  fH  nxnKHuable! 


73T2(J  *'t  i^uruKCTius"  S5.95 
20^  wpn — Conf raiulaiitiiik! 
Ok»>.  Ilie  duMcujie  of  code 
IS  wNju\  |!t«len  yuu  iht*  far,  so 
deinl  quit  nuw  Gii  fof  the  extra 
chu^  ii(.en'<  Wc  send  die  cude 
fttfkter  thaj]  20  per.  Il~s  like  v»<Ciir' 
ing  lead  mieiglitit  »n  jr^iiur  feel 
when  you  run'  Ynu'lt  wc^ndcr 
wtiv  the  examiner  Li  Mrndiiif  ^ 


Vftcle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mai!,  telephone,  fax,  or  our  Bulletin  Board.  All  payments  are  to  be  in  US 

funds.  Please  add  $2.50  for  ^hippin^  and  hundliiiji  for  all  orders.  Allow  3  weeks  for  deIivc^>^ 


Item  It 

Title 

Qty. 

Price 

Total 

Name 


Street 


City 


Shipping 

TOTAL 


2.50 


Stale 


Zip 


TOTAL  $ 

Card* 


^  UkE  GMC  UVISA  nCheck/Money  Order 
. Ej(  pi  ration  Data^ . 


Teleptione:  {603)  525-4201 

FAX:  (603)  525-4423 
Bulleiin  Board:  (603)  525-4430 


jdo«l)< ! 


Mail:  73  Magazine,  Attn,  Uncle  Wayne.  Forest  Road,  Hancock,  NH  03449 


ALEK  Directory 


Number  27  on  your  Feedback  card 


CALIFORNIA 


Burbank 
Free  QSL  Cards  on  orders  over  S10011  Dis- 
count pnce^  on  ail  amateur  products  Open  7 
daysa^eefc  Call  our  SuffeSinSoard  A-TECH 
ELECTRONICS,  1033  Hollywood  Way.  Bur^ 
ba nk  C A  9 1  SOS :  (B 1 8 )  845-  9  2D3 .  {8 1 B )  34  6  - 
2298  FAX,  (eta)  S46-BM6  Modem/BBS, 

Sitn  Diego 
Hard  10  find  parts,  sutfijus  el&cironica.  stan- 
dard line  Items,  Hams,  hobbyists,  mdustnal 
fimlBsslcmalt — ^froni  nuts  &  botis  to  laser 
diod«$— Eiedrori'icany  speakmg,  Gateway's 
gol  11'  M-F^-5  30Sa!  9  5  GATEWAY  ELEC^ 
TR0NIC5.  9222  Chesapeake  Drive,  San 
O^ego  CA  92t23;  {£19}  279-BB02. 


COLORADO 


Daover 
Hard  to  And  parts,  sirrplue  electronics,  stari- 
dard  line  items.  Hams,  hobbyists,  industrial 
profe5a4onab— from  nut^  &  tiolts  to  laser 
diodes,  . Electron icalty  speaking,  Gateway's 
gotit'M^d-SaOSal  d^S  GATEWAV  ELEC- 
TRONICS.  5115  fi.  Federal  Btvd.  #22^6. 
Denver  CO  60221 ;  (3B3}  458^5444. 


DELAWARE 


Newcastle 
Factory  authorized  dealer'"  Vaesu,  IGOM, 
Ten-Tec,  KOK,  Kenwood,  AEA,  Kantronics, 
Santoc.  Full  ilrw  oi  accessories  Nosale?  tax 
in  Dfi^Bwafe  One  mWa  off  I  95  DELAWARE 
AMATEUR  SUPPLY.  71  Meadow  Road, 
New  Castle  DE 1 9720;  (302>  32ft'772a. 


IDAHO 


PreatoR 
Hass  WB7BtZ  Hsb  the  tai  g&st  stock  of  ama- 


teur giear  in  the  tntenriountain  West  arkd  the 
best  prices.  Over  9,000  ham  related  gear  in 
stock  Call  us  tor  "all"  your  ham  needs  today. 
ROSS  DISTRIBUTING  Co.,  70  5.  Stata.Pre^ 
Stan  ID  B32B3:  (2C^8)  952-0630, 


KANSAS 


Wellington 
We  have  it[  ASTRON.  BUTTERNUT,  EN- 
COMM.  HEATHKJT.  GORDON  WEST, 
KANTHONICS,  LASER  COMPUTERS.  MFJ, 
RAOtO  SHACK,  TIEN  TEC.  VALOR  ANTEN- 
NAS S.  more  Small  town  ^ivico  with  tfiE- 
count  pnc^,  DANDYS,  120N,  Washington « 
Wellington,  KS.  67152.  (316)  326-6314, 
Circle  Reader  Service  2B3  i^or  more  mforma- 


MISSOURI 


St.  Louie 

Hard  10  find  parts,  surplus  e^ect^Qnics,  stan- 
dard tine  itoms-  Hams,  hobbyists ^  rnduslnal 
prDfess4onals— from  nuts  &  txilts  to  laser 
dKxles  ..Electronically  speaN^ng.  Gateway's 
c^ol  it'  M-F  9-5  30  Sat  9-5  GATEWAY 
ELECTRONICS,  8123  Page  Blvd.,  St.  Louis 
MO  63130:  (314)  427-6116. 


fJEW  HAMPSHIRE 


Derry 

Serving  the  tiam  communrty  with  new  and 
used  equipmeriit.  We  stock  and  service  most 
ma|Or  lines  AEA,  Astron.  B&W.  Bencher. 
Cushcrah.  Hustler,  ICOM.  Kenwood,  KIM, 
tarsen.  MFJ.  Mirage.  VitifopIeK:  tsooks.  ro- 
tor?, cattle  arxj  connectors.  Business  tiours 
Mon  -Sat.  tO-S.  Thursday  10-7.  Closed 
SunJHolidays  RIVENDELL  ELECTROM- 
ICS,  6  Londonderry  Road,  Derry  NH  03036; 

(603H34-S371 . 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radto 
dealer  feaiurmg  tCOM-Larsen-AEA- 
Harrrtronics- Astron^.  New  and  us«d  g<ear  6 
am  to  S-30.  Sal  and  Sun  tjy  appoHntmeni 
VHF  COMMUNlCATtOHS,  260  Tiffany 
Ave.,  Jamestown  NY  14701.  (716)  664- 
6345*  Circle  Reader  Service  number  129  lor 
more  intormation. 

Manbatlan 
Manfiattan's  Largest  ami  or»ly  ham  aiKl  busi- 
ness Radio  Store  Feaiurir^g  MOTORtXA. 
ICOM,  KENWOOD,  YAESU.  AEA.  SONY. 
BCRD.  TEN -TEC.  etc.  Full  stock  of  radios  and 
accessories.  Repair  Eab  on  prernises  Open  7 
(Says  M-F,  9-6:30  pm;  Sal  &  Sun.  10-5  pm, 
WestHp  woftdwide  BARRY  ELECTRONICS, 
512  Braadwsy.  New  Yoffi  NY  10012;  (212) 
925-700<).  FAX  {212}  925-7001, 


NORTH  CAROLINA 


Gr^enstMfo 
tOam  to  Tp.m  Clewed  MorKfay.  ICOM  our 
spectaily-Sa^es  &  Service.  Also  (lo  name  a 
lew}:  TenTec.  Yaesi/.  Kenv^ood,  Benctier, 
Sangean,  B&W,  MFJ.  Allnco.  Comet,  Sure, 
Callbooks.  Ameco.  Frank  N4AZM.  Mae 
KB4IUX  FAM  ELECTRONICS.  3520  Rock- 
Ingham  Road,  Greenstwro NC  27407;  |9 1  $) 
29&'3437. 


OHIO 


Columbya 

Central  Ofiio's  hjU-line  autfwrized  dealer  fcf 
Kenwood.  iCOM,  Yaesu,  Ton-Toe.  Info^Twtfi, 
jB|ian  Radio,  AEA,  Cushcraft.  Hustler,  and 
Butternut.  New  and  used  equipment  on  dis- 
play and  operational  in  our  400O  sq.Ft,  store. 
Large  SWL  department,  too  UNIVERSAL 
AMATEUR  RAPm.   1260  Alda  Driva, 


Reynold  aburg  {Col  u  m  bui}  OH  4306$;  {6 1 4) 
866-4267, 


PENNSYLVANIA 


Trevose 
Authorized  faciory  sales  and  seivice'  KEN- 
WOOD fCOM,  YAESU,  featuring  AMER- 
ITRON,  8&W.  MFJ,  HYGAjN,  KLM, 
CUSHCRAFT,  HUSTLER,  KANTRONiCS. 
AEA.  VIBROPLEX.  HEILCALLBOOK,  ARRL 
Putlticatjons,  and  mucti  more.  HAMTROf*- 
tCS,  INC..  4033  Brownsville  Roiad,  Trevose 
PA  19047;  (215)  357-1400.  FAX  (21 5J  355* 
6956.  Sales  Order  1-800-4 26-23 20.  Circle 
Reader  Service  376  for  more  information. 


TEXAS 


Dalta* 

In  DaHas  since  1^^  We  feature  Kenwood. 
ICQMp  Yaesu.  AEA,  Butiernut,  Rohn.  ama- 
teur ptiblicatiorts.  and  a  full  [irie  of  acces- 
sories. Factory  auUionzed  Kenwood  Servioe 
Center  EL1CTII0«!C  C^NTlft.  tNC,  2609 
Ross  Ave.,  Dallas  JX  75201;  (214}  969- 
1336. 

Houston 
Hard  to  find  pads,  sufpfus  electronics,  stan- 
dard tine  items.  Han^,  hofebytsts.  >ndus!riaJ 
prgifessfonal?— trom  nuts  &  b<^ts  to  laser 
diodes... Electronically  spMfcing.  Gateway's 
got  iti  M-F  9-5  30  Sat  9-S.GATEWAY 
ELECTRONICS.  ^390  Westpark  Drive, 
Houston  TX  77063;  (713)  978-6575. 

Southwest  Houston 
Fill  Im©  ol  Equipment  artd  Accessories,  ifi- 
house  service  featuring  ICOM  and  YAESU- 
New  equi^pment  on  display  and  operational! 
(713)  679-7764;  FAX  (713)  679-9341.  MIS- 
SION COMMUNICATIONS,  11903  Alief- 
CI odine.  Suite  500.  Houston  TX 77082.  Ctr- 
cit  Reader  Service  360  tor  more  inlofmatJOfi. 


DEALERS:  Vaur  company  name  and  n^e&sage  can  contain  up  to  50  words  for  as  tittle  as  $420  yeariy  {prepaid),  or  S210  for  six  months  (prepaid).  No  mention 
of  maiJH^rder  bu^ine^s  please.  Directory  text  and  payment  must  reach  us  SO  days  in  advance  of  publication.  For  example,  advertising  for  the  April  '89  Issue 

must  be  in  our  hands  by  February  1st.  Mail  to  73  Amateur  RBdio ,  Box  278,  Forest  Road.  Hancock.  NH  Q3449. 
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'  AMATEUR    RADtO    STATION  HH 

M^os    LOGBOOK    u^.aj 

Wrltttn  by  KteLO 

A  muHI-ttaturi  logging  qpplTcqIIori  ttir  PC/KT/AI  it 
compctlblai.  Fail,  yxar  frt*ndJy     op«rat!leMi  ft^tuir** 
Ofi-'Mn*  HELP  k«¥,     multiplfi  iirgs  -  i«l*ctabla  wbUm 
in  th«  pro^rom.  DSsp^lav  bmam  hiodEngi  and  DX  info 
uaCne  D  'HOTKtf'  whH*  itllt  logging,  Cdflslgn  duping 
during  (nput  and  very  fgsf  data  ratrltvgJH  Print  cutt^m 
log  reps  Hi:  prefix,  CDunfry,  cantintnl  and  zont  tlttf; 
QS44ar{|  lab»t»  li-jpin  ^^ra  ^n  dSASE  i*  compatibl* 
ddtDbaia  fClts.  Cuitam  backup  fsafur*  altowt  outo^^ 
malk  backups  and  r«ilor«»  t^i  log  datgbaii  1i}«. 
Complelt  wltti  SO  pag«  manual  (sn-dlak). 

yS-OOS  J.Ki  with  aUk  raw  -  No  coprocaiiDr  rvqulrad, 
Hani  dl»k  r«cornrn«nd ad .  SifactobJa  pfintar  drFwan. 
IJtas  COLOtii  or  IHMOCHROUE  fropMey. 

Sand  |24.^5  chack  ar  U.O-     Add  (S  for  COD  (US  & 
Conado  only).  CA  rQaidants  odd  %\.bQ.  Spacify  5.25'' 
(ifiOk)  or  5.5"  (7Z0k)  disk. 


f6t9}446-4S&5 


1127  N    L«aPo««a 
CA  03655  USA 


CIRCLE  2  ON  READER  SERVICE  QARQ 


LOGWRITE" 

Are  you  lifed  nil  vtti^img  your  lime  jnd  Diohry  on  lul^p^r 
k>j;giiig  pfograms'  Bhnj^  your  flalian  into  the  cipinpiitcr  a^'C 
wlih  COG  WRITE.  Lbe  qualiiy  menu  dnvtn.  user  Ihendly 
logging  program  ViffiUen  by  Ed  Troy  |^fG3Vl  LOG  WRITE  a 
Ihc  pcrlecl  acmsorv  fnt  the  compkir  ham  iXmlkm.  1 1  liiiLpIJ' 
Ties  your  of>Pf«tit?n  Mrt4  givrs  you  ihi?  cfimpetitivf  edge  ift 
raotesiiiif;  «nd  DXir^  LOG  WHITE  wotki  wUh  all  IBM  PC* 
and  compatifain. 

LOG  WRITE' 5  unique  spht  screen  TtHiiirc  dEows  for  slmuJia- 
nc^Lis  logging  and  tcxi  {irocesBing  Lagj^tng  \ea\\irt^  include; 

-Ifutasit  calkifti  or  |MeOx  scarcti 
'Ttmt,  ficEi  ^w  View  ncxmh 
-Plenty  fsi room  for  noi^  k  «ddf «ae« 
-Automatic  limefdali!  stamping 

Tevt  processor  TpAturca  au^nmJiHc  word  wtap.  bicks^Cc  cor^ 
recti  And  idQlling  Throw  awuy  your  pen  anct  papert 

Tt*o«kr  ywroopy  of  LOGWRITE  CQin|ifeie  wrth  instniciSoci 
muiual,  send  124.95  (Pt  roidmtx  Hid  %  iJSO  Mks  ixxj  m 
Aerospace  CoosuJttfig 

P.Q  Box  S3«,  Buekin^hdRi.  PA  ie$I2 

30  day  money  back  guurantM 
jFicMf  ij>«ify3  5oy5.2Siiicfalk|niy  ! 


CtffCLE  dS  Off  READER  SERVICE  CAItO 


Multiband  AntennaPacks 


rr 


<» 


Ei]xr:fet3cyP^i;ks  coataia 
QRV  All  Band  kinbpn^f  ^'X-icilcd 
multi-biDd  Dipolc-V'Sloper  aattaae,  \  tr-jj**.*.^ 
TCr  CMX  fe^knc,  Qutck  Uuncb  lyi-  V*^"'^'*^ 
teal,  rocprti^'itcirca  luppOfTba 111      V    Ap-i^ 
40  p  Tecfa  Muitul.  Coa^pAeic,  Retdv 
for  AcrioD.  One  pcnofi  install!  in  1^ 
minules.    IdrapackJI 

Fastest  ArUennos      \ 

in  fA<^  Hfif  \AnUnnas 
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51'  l0D£ 


5a J  ^'OM  5a w  rV  in  73  i 
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Call  Sign  Mugs 

Yoyr  amatiiur  radio  call  sign  on  a  10  0£. 
distinctive,  high  quality,  stoneware  coffee 
mug»  Your  choice  of  the  ARRL  Logo  or  the 
QCWA  logo  on  the  flip  side.  Get  one  for 
the  shack  and  one  for  the  work  place. 
Mugs  are  S3.95  each,  two  for  15.95. 
Different  calt  signs  allowed.  Names  added 
$1.00  extra/cup.  Price  include;^  S^  for 
the  continental  US  and  APO, 

Excellent  Gifts  or  Club  Awards  ! 

NC  residents  add  5%  &iUes  lax     State  logo  choice 


Call  Si  pi  Cups 

HQ,  Bos  17062.  DepL  A 

Raleigh,  NC  27619 


CIRCLE  ira  ON  READER  SERVICE  CARD 


if  YOU  BUY,  SELL 

OR  COLLECT  OLD  RADIOS,  YOU  NEED... 

ANTIQUE  RADIO  CLASSIFIED 

FREE  SAMPLE  COPY! 

Antique  Radioes  Largest  Monthly  Magazina 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services. 

Also:  Early  TV,  Ham  Equip.,  Books,  Telegraph, 

Art  Deco,  40's  &  50's  Radios  &  more.., 
Fr0e  20-wofdadeacff  month.  Don't  miss  out! 
6-Month:  $11.  1-Year;  S20  {$30  by  Ist  Class) 

A.R.C,  RO.  Box  802-E5,  Carlisle,  MA  01741 


CIRCLE  271  ON  REAOER  SERVICE  CARO 
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30th  ANNUAL 

TROPICAL  HAMBOREE 

AAMTEUR  RADIO  &  COMPUTER  SHOW 

FEBRUARY  3-4, 1 990 

YOUTH  FAIR  EXPO  CENTER 

•  200+  EXHIBIT  BOOTHS  •  1,000  IHDOORSWAP  TABLES 
•  300  CAMPSITES  WITH  HOOK  UPS  •  FREE  PARKING  15,000  VEHICLES 

•  PROGRAMS  ft  ACTIVITIES  FOR  EVERYONE 

FRIDAY  SPECIAL!!! 
AnORNEY  CLE.  SEMINAR 

Conducted  by  ARRL  Lesal  Stratesy  Committee 

Registration;  $5.00  Advance  —  S6.00  Door.  Valid  Both  Days  (Advance  deadline  Jan.  26) 

Sw/ap  Tables:  $20.00  each  +  Registration.  Power:  $10.00  per  User 

Campsites:  3  Days(Fri.,  Sat.,  Sun.)  S40.00  (Thurs.  by  Special  Arrangement) 

Headquarters  Hotel:  Miami  Airport  Hilton  —  $78.00  Single,  Double 

Alternate  Hotel:  Airport  Lakes  Holiday  Inn  —  555.00  Single,  Double 


WRITE  TODAY 
FOR  DETAILED  BROCHURE 

&  RESERVATION  FORMS 


Send  tO:  Chairman,  Evelyn  Gauzens,  W4WyR 

2780  N.W.  3rd  St.,  Miami,  FL  33125 
TcL:  (305)  642-4139 
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Never  Say  Die 

continued  from  p.  4 


WA3YQY,  CaftosOpus  f,  the  Scourge  of 
EddyviHe  (NY),  has  cleaned  his  ares  of 
jammers,  breaker-breakers,  taif-enders, 
and  long-winded  wimp  aid-timers  with 
nothing  whatever  of  interest  to  talk 
at>aut 

living  in  caves,  came  up  with  a 
wonderful  no-code  license  sever- 
al years  ago.  It's  incredibly  like  the 
ARRL  proposal.  It  also  has  attracl- 
ed  less  than  100  takers  so  far. 
Talk  about  a  bomb.  We  couldn't 
picl<  a  worse  model  to  emulate  if 
we  had  even  the  slightest  interest 
in  actually  solving  our  problem. 
No,  this  debacle  had  to  be 
planned — it's  too  dumb  to  be  an 
accident. 


Three  Steps  to  Winning 

Yd&,  I  betieve  amateur  radio 
can  be  saved.  I  believe  it's  possi- 
ble for  us  to  (1)  clean  up  our  bands 
so  any  thinking  newcomer  will  not 
compare  us  unfavorably  with  CB; 
{2)  actually  have  many  interesting 
conversations  over  the  air.  not  on- 
ly locally,  but  even  internationally; 
(3)  attract  youngsters  to  our  hobby 
on  the  basis  that  it's  fun. 

It  doesn't  take  much  listening  to 
discover  that  we  have  some  seri- 
ous people  problems  in  our 
bands.  Hams  like  K1  MAN  need  to 
have  the  concept  of  others'  rights 
explained  to  them.  KV4FZ  needs 
to  understand  the  ramifications  of 
his  actions  and  how  severely  he  is 
damaging  our  hobby.  I  singled 
those  two  out  because  I  have  a 
stack  of  recent  complaints  atxjut 
them.  There  are  hundreds  of 
hams  who  are  lousing  up  our  nets, 
repeaters,  traffic  handling  and  so 
on.  Many  of  these  are  not  going  to 
be  easily  convinced  lo  stop  mess- 
ing up  our  bands.  Many  are  going 
to  be  major  challenges  loouringe- 
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nuity  since  Ihey  seem  to  be 
all  mouth  and  no  ears, 

We  need  some  sort  of 
Band  Police  system.  Unfor- 
tunately, all  too  often  the  po- 
Itce  become  as  much  a  part 
of  the  problem  as  the  solu- 
tion. We  have  only  to  watch 
the  police  in  Chile  beating 
people  to  death — the  amiy/ 
police  in  Israel  shooting  chil- 
dren— the  army/police  In 
China  shooting  thousands  of 
childfen— the  death  squads 
in  Central  and  South  Amefi* 
ca  ''disappearing"  thou- 
sands of  troublesome  peo- 
ple—to see  where  police 
action  can  go  wrong. 

What  about  our  "police," 
the  FCC?  Every  few  days  I 
get  copies  of  complaints  filed 
with  the  FCC  citing  welWoc- 
umented  intentional  ham  in- 
terference cases.  Some 
groups,  frustrated  by  the 
FCC  disinterest,  have  start- 
ed peppering  their  congress- 
men with  complaints.  Unfor- 
tunately, these  complaints 
are  far  more  destructive  to  the  fu- 
ture of  amateur  radio  than  the  per- 
verse actions  which  are  causing 
them.  Bureaucrals  tend  to  shoot 
the  whistleblowers — kill  the  mes- 
senger. 

Well,  if  Tm  not  suggesting  our 
forming  vigilante  parties  to  string 
'em  up,  nor  our  turning  to  what  we 
perceive  as  our  authorities  for 
help,  where  can  we  turn?  We  do 
have  an  almost  completely  un- 
used strength— a  powerful 


strength.  If  we  use  this  strength,  I 
believe  we  can  clean  up  our  bands 
in  a  surprisingly  short  time.  This 
strength  lies  in  our  thousands  of 
ham  clubs.  It  ites  in  our  working 
cooperatively  to  clean  up  the 
mess.  Remember,  we  outnumber 
the  bad  guys  a  hundred  to  one— if 
we  cooperate. 

By  organizing  our  defense 
against  the  garbage  on  our  bands 
— against  the  ham  ten-orisis  who 
are  ruining  amateur  radio  for  the 
rest  of  ys— we  can,  if  we  work 
smart,  get  them  to  cooperate. 

This  starts  at  home.  At  the  next 
club  meeting,  form  a  garbage 
cleanup  committee  whose  pur* 
pose  is  to  tackle  local  repeater 
problems.  The  committee  will  be 
looking  for  jammers,  offensive 
language  and  other  inconsiderate 
activities.  Getting  the  hams  who 
are  making  the  mess  to  clean  up 
their  act  requires  both  tact  and 
firmness.  If  you  come  on  as  offi- 
cious and  unreasonable,  you'll 
stir  up  a  worse  hornets'  nest. 

When  Tm  in  the  middle  of  a 


OSOon  a  repeater,  breaking  back 
and  forth,  I  get  as  irritated  as  any- 
one else  when  someone  comes 
on  and  lectures  me  about  the  FCC 
regulations  on  identifying.  If  he 
broke  in  and  asked  for  my  call.  Td 
have  no  problem-  Few  people  are 
comfortable  with  being  told  what 
to  do,  but  most  of  us  will  go  that 
extra  mile  if  we're  asked^ 

If  someone  uses  bad  language, 
why  not  break  in  and  ask  htm  to 
please  be  careful ,  that  your  grand- 
da  ughter  or  friends  are  listening? 
That  may  get  more  cooperation 
than  your  reading  him  the  regula* 
tion  against  bad  language,  which 
can  easily  turn  the  frequency  biue 
for  quite  some  time. 

Hunting  jammers  is  real  fun,  tt*ll 
give  your  ciub  some  first  rale  di- 
rection finding  experience.  You 
can  do  fine  with  cars,  but  if  you 
have  a  member  with  a  plane  you'll 
be  able  lo  home  m  on  jammers  in 
minutes.  I  remember  a  Massachu- 
setts club  which  had  a  persistent 
jammer.  DFers  discovered  it  to  be 
none  other  than  the  club  president 
trying  to  force  unwanted  hams  off 
"his"  repeater*  Hi.  Bob. 

By  working  in  club  groups  and 
reporting  repeat  offenders  at 
meetings,  you'll  have  strength.  If 
you  find  some  local  hams  who 
can't  be  helped  to  improve  their 
ways,  it's  time  for  stronger  mea- 
sures. This  is  where  you  need  to 
be  creative.  For  instance,  you 
might  consider  a  whole-club  visit 
some  evening  lo  his  house.  Fitly 
or  so  hams  knocking  on  the  door 
might  make  an  impression  on 
even  the  most  sour  type  of  ham, 

Now  and  then  I  get  nasty  letters 
about  my  editorials,  I  welcome 
ideas  and  facts,  but  not  nastiness. 
When  I  get  letters  like  that  I  feet 
sorry  for  the  ham's  family— they 
have  to  live  with  him  every  day.  No 
nice  person  suddenly  is  nasty  in  a 
letter— that  takes  someone  with 
mental  probiems.  It's  just  the 
same  on  the  air. 

We  do  have  some  serious 
sicKos  in  our  hobby.  Contrary  to 
the  popular  myth,  the  code  test 
has  been  a  total  failure  in  keepmg 
out  undesirables,  I'm  not  yet  com- 
pletely convinced  that  it's  the 
code  which  makes  hams  crazy, 
but  I  have  noticed  an  otherwise 
unexplainable  correlation  be- 
tween class  of  license  and  the 
number  of  \oosb  marbles  rattling 
around  in  many  heads. 

Once  your  club  garbage  clean- 
up committee  has  had  success  on 
your  tocal  repeaters,  it's  time  to 
tackle  low  band  crazies.  First  look 
for  nearby  hams  who  are  screwing 
up,  and  apply  your  now  welMe- 


vefoped  group  reasoning  powers. 
If  you  hear  more  distant  ops  mess- 
ing things  up,  try  reason  first.  If 
that  fails,  see  about  getting  help  in 
their  area.  I'd  love  to  list  the  clubs 
in  73  which  have  formed  garbage 
cleanup  squads  so  you'll  be  able 
to  get  help  when  you  run  into  per- 
sistent spoilers.  Their  local  clubs 
may  have  more  success  getting 
through  to  them. 

The  idea  is  to  be  polite  but  firm. 
You  want  to  gel  their  cooperation, 
not  get  them  so  mad  they'll  jam 
your  net  until  they  die.  If  we  man- 
age to  make  the  papers  with  our 
efforts.  Td  prefer  it  be  for  picketing 
his  home  rather  than  fire-bombing 
his  c^r. 

Can  We  Finally  End  Pileups? 

Pileups  are  caused  by  poor  DX 
operating.  We  need  to  educate 
expedition  ops  and  ops  in  rare 
countries  on  how  to  avoid  pileups, 
Pileups  are  like  a  shark-feeding 
frenzy- they  get  started  by  a  DX 
op  and  then  get  out  of  hand,  with 
Ihe  DX-chasers  losing  all  perspec- 
tive and  reason. 

How  can  a  DX  op  with  a  weak 
signal  keep  pileups  from  happen- 
ing? It's  easy,  I've  OXpedilioned 
from  many  rare  countries  and  I've 
teamed  how  to  keep  the  pileups 
from  happening.  To  brag  just  a  bit 
(as  usual),  I've  operated  from 
KP1,  302,  3D6,  7P8.  70,  5W4. 
5Z4,  KS6.  KW6.  KG6,  KR6.  9M6. 
9M8, 9N1 ,  YK1 ,  0D5,  HS,  YA.  BP, 
FO0,  FKS.  VU.  HL,  VS6,  9V1.  JY, 
OHO,  FP8,  etc. p  so  I'm  not  without 
some  experience  at  this. 

My  operating  system,  once  I 
hear  the  beginnings  of  a  pileup.  is 
to  explain  my  rules  and  go  by 
them  rigidly.  I  explain  that  I'm 
going  to  stand  by  for  about  30 
seconds  and  write  down  just  the 
last  letter  of  any  calls.  I  don't  want 
anyone  to  send  anything  but  the 
last  letter  of  their  call— one  letter. 
I  suggest  they  not  all  transmit 
immediately,  but  wait  and  space 
out  their  calls— with  no  more  than 
two  transmissions  of  their  last 
letter. 

I  then  break  in  and  ask  each 
letter  Tve  heard  lo  stand  by  while  I 
hst  everyone  calling.  I  keep  this  up 
until  the  frequency  is  siient.  Then  I 
ask  each  letter  Tve  heard  to  give 
their  call  once  and  nothing  more.  I 
confirm  the  call,  give  the  report 
and  ask  for  my  report,  with  abso- 
lutely no  breakers.  I  then  confirm 
my  report,  and  without  missing  a 
beat^  ask  for  the  next  letter's  fufi 
call  only.  Once  Tve  worked  all  the 
letters  Tve  listed.  I  give  my  QSL 
information,  explain  the  rules 
again  and  stand  by  to  list  more 


I 


I 
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letters.  In  thJs  way  Vm  able  to  get 
right  down  to  the  QRP.  weak  DX 
and  mobile  stations  with  no  piie- 
ups,  no  OX  crush  and  no  panicky 
DXers  wondering  how  soon  the 
band  will  change.  I  don't  even 
need  a  strong  signal  to  make  it 
wori<. 

When  someone  with  pooroper^ 
ating  manners  insists  on  botching 
things  up,  I  explain  that  if  he  keeps 
it  up,  no  QSL. 

We  can  cure  all  our  miseries  if 
weoooperate  and  persist. 

Making  Contacts 

Morefnteresting 

Though  I've  written  about  this 
before.  I  haven't  yet  noticed  any 
signs  that  anyone  has  been  pay- 
ing attention.  Yes,  it's  difficult  to 
make  contact  with  someone 
you've  never  talked  with  before 
and  try  to  develop  interesting  con- 
versations. It's  easier  to  mindless- 
ly babble  about  your  rig,  antenna 
and  weather,  none  of  which  is  of 
any  more  interest  to  him  than  is 
his  station  to  you. 

The  up  side  of  our  having  very 
few  young  hams  is  that  most  of 
you  can  read.  The  question  aris- 
es, if  you  can  read,  are  you  actual- 
ly reading?  Let's  be  rotten  atK}ut 
this — when  is  the  last  time  you 
read  a  book?  Any  kind  of  book? 
Tm  having  some  mteresling  non- 
ham  books  included  in  the  Uncle 
Wayne's  Bookshop,  just  in  case 
you  want  to  grve  reading  a  try. 

I  look  at  it  this  way.  If  an  old  coot 
like  me  can  publish  73,  put  out  a 
major  music  magazine  {CD  Re- 
view), and  a  handful  of  other 
smaller  publications,  run  a  record 
company,  a  mail  order  music  com- 
pany, etc.,  and  also  manage  to 
read  a  big  stack  of  magazines 
plus  a  couple  books  a  month,  why 
can't  you?  I'm  not  superhuman,  I 
just  spend  my  time  carefully. 

I  also  watch  TV,  see  most  of  the 
better  movies,  gel  to  concerts,  go 
on  skiing  and  diving  trips,  get  to 
business  conferences  and  ham- 
fests,  but  that  doesn't  keep  me 
from  reading.  So»  when  you  con- 
tact me  on  the  air— and  yes,  I  even 
get  on  the  air — I'll  be  delighted  to 
talk  with  you  about  aJmost  any- 
thing. If  I  know  about  ft,  fine.  If  I 
don't,  i  want  to. 

I  can't  remember  anyone  ever 
asking  me  what  fVe  read  recently. 
I  often  ask,  I  can't  remember  any- 
one in  the  fast  50  years  asking  me 
first  what  I  do. 

You  know,  if  you  just  started 
asMng  the  chaps  you  talk  with 
what  restaurants  in  their  area 
they  recommend  and  why, 
you'd  soon  have  the  makings 


of  a  restaurant  guide  book. 

Maybe  they  know  some  well- 
known  people?  Have  you  ever 
asked  "em?  No  one  has  ever 
asked  me^and  I've  known  a  few. 
I  also  have  some  great  stories  I 
can  tell  about  'em.  Ask  me  about 
Amelia  Earhart,  about  aviation  pi- 
oneer Frank  Hawkes,  Steve  Jobs, 
King  Hussein. 

One  way  to  tieip  us  gel  more 
Interesting  contacts  is  to  have 
nets  set  up  for  discussing  specific 
interests,  Specral  Interest  Group 
Nets  (SIGNs).  I  occasionally  call 
into  the  submariners  net,  the  ex- 
QE  employees  net  and  the  Mensa 
net.  If  there  were  nets  devoted  to 
cosmology,  UFOs.  new  ham  tech- 
nologies,  Gaia,  the  greenhouse 
problem,  educational  technolo- 
gies, etc,  I'd  be  on  the  air  much 
more. 

If  youVe  got  a  good  signal  and 
are  willing  to  sponsor  a  net,  find  a 
frequency  and  time  which  won't 
get  others  all  upset  and  get  it  start- 
ed. Let  me  know  the  t^me/day/fre- 
quency  and  111  publish  it  in  73  so 
you1l  have  the  whole  country  from 
which  to  draw. 

The  slow  scanners  should  have 
a  net  frequency — not  for  sending 
pictures,  but  for  discussing  new 
circuits,  new  equipment  and  fate 
developments.  OSCAR  ops  have 
such  a  net.  Every  ham  special  in- 
terest should  organize  nets  as 
meeting  places.  !  remember  run- 
ning into  a  doctor  net.  airport  man- 
ager net,  ham  flyer  net.  Westing- 
house  employees  net — so  where 
are  the  skier  and  skin  diver  nets? 
Talk  to  me  about  books,  music, 
places  you've  traveled,  your  other 
hobbies— talk  to  mef  But  please 
don*t  tell  me  what  rig  you  bought 
Of  what  antenna  youVe  got  up 
there.  Please!  I  don't  really  even 
want  to  know  my  signal  report- 
more  than  you're  hearing  me  fine 
or,  more  probably,  witi^  some  diffi- 
cutty.  i  hate  getting  a  5-9  and  then 
finding  that  about  2%  of  my  trans- 
missions  have  actually  been 
heard,  I  also  hate  finding  that  the 
only  reason  someone  has  called 
me  is  because  they  "need  New 
Hampshire."  For  what? 

I  have  this  strange  concept  of 
amateur  radio— that  it's  best  used 
for  communications.  I'm  not  sure 
what  the  drivmg  force  is  behind 
someone  having  to  work  every 
country  in  the  worid.  I  could  see 
wanting  to  talk  with  every  country, 
but  ten-second  contacts  just  to  get 
QSL  cards?  That's  crazyl 

Okay,  okay,  I  know  I  just  got 
through  explaining  how  to  make 
fast,  stupid  contacts.  Well,  1  can't 
change  the  world  in  a  day.  And. 
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yes,  I  even  encourage  ibis  sort 
of  madness  with  my  DX  Dynasty 
award.  You  can't  imagine  how 
mycJi  J  hate  myself  for  that.  Tafk 
about  being  my  own  worst  enemy! 
But  when  I  sav/  the  blundering 
mess  DXCC  has  become,  it  just 
seemed  to  me  thai,  no  matter 
how  dumb  the  premise,  someone 
ought  to  do  ft  better.  So  I  started 
the  DX  Dynasty,  which  has  400 
counlries — all  legitimate  coun- 
tries. That's  how  many  the  official 
lARU  member  societies  accept 
as  countries — and  who  knows 
better  what  is  or  is  not  a  country 
than  the  lARU  official  amateur  ra- 
dio societies?  Thrs  keeps  me  out 
of  the  country  decision  hassle  and 
all  those  weird  ralionatizatlons 
which  have  hamstrung  (sorry) 
the  ARRL 

Thus,  on  the  one  hand  1  have  an 
award  available  for  hams  who  are 
unable  to  prevent  themselves 
from  being  stuptd— and  on  (he 
other  Tm  saying  don*t  ruin  our 
hobby  by  going  for  these  operat- 
ing awards.  You're  going  to  have 
enough  to  answer  for  when  you 
get  your  "silent  key"  award  with- 
out havmg  to  find  out  how  much 
you've  aggravated  hundreds  of 
hams  with  your  10  kilowatt  rock 
crusher  when  they  replay  "this 
was  your  life/'  If  you'd  read  some 
tKK)Ks<  you*d  know  what  Tm  talk- 
ing about. 

Step  Three 

Let*s  fantasize  that  we've  re- 
conditioned the  jammers  and 
made  them  honored  members  of 
our  ham  society.  That's  step  one. 
Next  we've  managed  to  get  a  rea* 
sonable  number  of  hams  to  actu- 
ally talk  about  interesting  things 
on  the  air.  Step  two.  That  still 


leaves  step  three,  getting  new- 
comers. At  least  by  now  we'll  have 
a  hobby  of  which  we  can  be  proud 
— something  we  can  feel  good 
about  to  selL  By  the  time  we  get  to 
step  three,  it'll  be  easy  to  attract 
new  hams.  When  we*re  ready  we 
can  tackle  this  hurdle.  We're  not 
ready  yet. 

Now,  The  Clubs 

While  there  is  no  doubt  in  my 
mrnd  that  there  are  some  really 
progressive  ham  clubs  hidden 
around  the  country,  the  sad  fact  is 
that  a  high  percentage  are  disas- 
ters. I  mentioned  addressing  one 
recently  where  I  was  one  of  the 
youngest  people  present. 

I  wish  I  had  the  space  m  73  to 
publish  the  endless  letters  I  get 
from  younger  hams  telling  me 
about  their  terrible  experiences  in 
trying  to  get  help  from  a  local  ham 
club.  Maybe  \  can  get  these  onto 
the  73  BBS  so  you  can  see  some 
of  the  mail  I  get  and  perhaps  de- 
velop a  better  understanding  of 
our  root  problems. 

I  pointed  out  that  the  FCC 
should  not  be  perceived  as  a 
strength  upon  which  we  can  lean. 
I  don't  think  they  hate  amateur  ra- 
dio, they  just  don't  want  to  be 
bothered.  Amateur  radio  has 
been  a  royal  pain  in  the  butt  for 
them  for  years,  with  little  on  the  up 
side. 

Well  then,  we  certainly  can  de- 
pend on  the  ARRL,  right?  Trying 
to  discuss  the  ARRL  evenhan- 
dledly  is  about  as  fruitful  as  trying 
to  discuss  agnosticism  at  a  Bap- 
tist revival  meeting,  so  Til  leave 
you  with  your  beliefs  and  not  up- 
set you  with  facts.  I  will  say  that  it 
is  my  considered  opinion  that  any 
belief  that  the  ARRL  is  going  to  be 


QSL  OF  THE  MONTH 
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one-year  subscription  (or  extension)  to  73.  Entries  not  in  envelopes 
cannot  be  accepted, 
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helpful  in  solving  our  problems  is 
more  fantasy  than  reality. 

Okay,  if  we  can't  depend  on  the 
FCC  or  the  ARRL  to  save  us,  cer- 
tainly the  ham  industry,  which  is 
totally  dependent  on  ham  sales, 
will  do  it,  right?  Wrong. 

The  only  strength  we  really 
have  to  work  with  is  our  ham 
clubs.  We  do  have  a  few  of  these 
which  are  being  Intelligently  guid- 
ed—which  are  going  all  out  to  at- 
tract youngsters  to  our  hobby— 
which  are  taking  an  interest  in 
trying  to  rebuild  our  hobby.  Alas, 
we  have  an  awful  lot  of  clubs,  run 
by  old  men,  which  are  doing  all 
they  can  to  keep  kids  out. 

What  I  suggest  you  do  is  this: 
Take  the  time  and  interest  to  find 
out  when  your  local  ham  clubs 
meet.  Go  to  the  meetings.  See  how 
they  are  running.  Are  the  meetings 
interesting  or  are  they  dominated 
with  "business"  discussions 
which  make  them  dreadful  bores? 
Do  they  have  exciting  speakers? 

Speakers.  Let  me  discuss 
speakers.  You'll  be  able  to  get 
some  really  interesting  speakers  if 
you  try.  But  if  you  treat  them  the 
way  Tve  been  treated  they'll  quick- 
ly stop  addressing  ham  clubs. 

When  you  are  able  to  attract  a 
good  speaker  make  sure  that  you 
do  something  special  about  it.  Get 
notices  in  the  newspapers  and  on 
local  radio  stations  to  attract  an 
audience.  Talk  it  up  with  an- 
nouncements on  local  repeaters. 

Have  a  pre-meeting  dinner  to 
get  the  speaker  together  with  a 
few  selected  interesting  club 
members.  This  will  help  the 
speaker  know  what  the  audience 
will  be  most  interested  in  hearing 
about. 

At  the  meeting  immediately  in- 
troduce the  speaker  and  let  the 
speaking  commence.  No  "short" 
business  meeting.  No  yearly  elec- 
tions. If  you  absolutely  can't  pre- 
vent yourself  from  these  destruc- 
tive activities,  at  least  leave  them 
for  after  the  speaker  has  gone. 

Give  the  speaker  plenty  of  time 
to  talk  and  answer  questions. 
Then  have  the  coffee  &  dough- 
nuts, with  a  further  informal  talk 
session,  Thank  the  speaker  and 
give  him  or  her  some  memento  of 
the  occasion. 

A  good  friend  of  mine,  a  top 
ham  speaker,  won't  talk  to  a  club 
unless  he  gets  $1,000  up  front. 
It  isn't  that  he  needs  the  money, 
it's  just  that  this  is  what  he  found 
it  takes  before  a  club  will  lake 
him  seriously  enough  to  pay  him 
some  respect.  I  tried  that  and, 
sure  enough,  I  found  1  got  a  lot 
more  respect  when  I  charged 


$1 .000  than  when  I  speak  for  free, 
I  remember  being  invited  to  ad- 
dress a  ham  club  near  Boston. 
They  neglected  to  tell  me  how  to 
find  the  meeting  place— just 
check  in  on  the  repeater  for  direc- 
tions. So  I  drove  to  the  town  and 
called  in,  ISlo  one  on  the  repeater 
knew  where  the  meeting  was,  I 
persisted  and  finally  someone 
came  on  who  was  abfe  to  give  me 
directions.  When  I  got  to  the  meet- 
ing, they  were  busy  with  ReW  Day 
preparations,  so  it  was  after  10 
p,m.,  when  everyone  was  tired 
and  ready  to  go  home,  before 
there  was  lime  for  me  to  talk.  No,  1 
don't  speak  to  many  clubs  these 
days. 

If  you  take  the  lime  to  infiltrate 
your  local  clubs  youMI  be  in  a  posi- 
tion to  improve  the  meetings.  Any- 
one who  speaks  up  at  club  meet- 
ings is  quickly  made  the  club 
president.  Get  yourself  in  a  posi- 
tion to  make  sure  the  club  goes 
after  youngsters  and  then  gets 
'em  licensed.  Make  sure  the 
meetings  are  fun  for  everyone. 
Get  a  garbage  committee  going  to 
help  clean  up  our  bands.  Club 
meetings  are  show  biz,  so  they 
have  to  be  planned. 

Plan  8 

Let's  indulge  in  the  unlikely  fan- 
tasy that  my  plan  for  you  to  get 
your  local  ham  club  to  form  a 
Garbage  Committee  to  clean  up 
our  bands  has  fallen  on  the  usual 
deaf  ears.  The  "Mittle  old  ladies" 
who  are  running  the  club  don't 
think  the  club  should  ''get  in- 
volved'' with  anything  as  contro- 
versial as  that, 

I  go  out  on  a  limb  every  month 
for  you  in  my  editorials  and  what 
do  I  get  in  return?  I  get  timid, 
pukey,  mewling  letters  saying 
yes,  golly,  I  sure  agree  with  you, 
but  for  heaven's  sake,  whatever 
you  do»  don't  print  my  name  or 
call.  Spineless,  wishy*washy,  gut- 
less namby-pambies.  That  isn't 
the  spirit  that  made  America 
great,  that's  the  spirit  that  has 
helped  us  collapse  into  last  place 
in  the  developed  world  in  educa- 
tion and  to  lose  our  electronics  in- 
dusthes  to  Japan. 

Of  course,  if  you  don't  read  any* 
thing  but  ham  magazines,  and  are 
thus  a  certified  ignoramus,  I  can 
understand  why  you're  terrified 
of  expressing  an  opinion.  1  can  al- 
so see  why  you  might  go  into  a 
quaking  panic  at  the  idea  that  the 
ARRL  might  sense  some  slight 
defection  on  your  part.  Some 
hams  seem  fearful  that  if  even  a 
hint  that  they  are  not  absolutely 
delighted  ¥Vith  every  aspect  of  The 


League  is  detected,  the  local 
SCMs  and  their  dreaded  right 
wing  ''death  squads"  will  kidnap 
and  torture  them. 

Now,  while  this  may  possibSy  be 
happening  in  some  isolated  areas 
where  there  are  overly  zealous 
SCMs,  I  don't  see  where  thts  can 
honestly  be  a  serious  concern  for 
most  hams. 

But,  if  you're  too  much  of  a 
milquetoast  to  go  on  the  air  and 
help  bring  reason  and  order  to  our 
ham  bands  using  your  own  call^f 
you  find  youself  going  into  a  btue 
funk  at  the  mere  thought  of  stand- 
ing up  for  what  you  know  darned 
well  is  right— I  have  a  solution.  I 
have  a  way  for  you  to  be  daring- 
for  you  to  tell  off  (sort  of)  the 
cretins  who  are  fousing  up  our 
bands  without  ever  letting  them 
know  who  you  are.  t  have  a  way 
you  can  blame  the  whole  thing  on 
me.  So.  even  if  you  are  a  lilly*)iv- 
ered,  yellow-bellied,  saspariJia- 
drinking  coward,  you'll  still  be 
able  to  lend  a  hand  in  cleaning  up 
the  mess  on  our  bands  youVe  al- 
lowed to  grow  into  a  monster.  It's 
time  to  stop  turning  the  other 
cheek,  ll*s  time  for  you  to  take  a 
stand,  no  matter  how  weak. 

Okay,  here's  a  way  we  can  work 
it.  As  you  know,  when  you  operate 


my  Stat  ton,  youVe  permitted  to 
use  my  call  as  long  as  I  have 
''control."  right?  You  can  only 
sign  my  W2NSD  call  letters  within 
the  limitations  of  your  license  or 
mine,  so  if  you've  an  Extra  Class 
license  you  can  only  operate  in 


asking  some  idiot  who  has  been 
using  bad  language  or  jamming  a 
net  or  a  repeater  to  shape  up 
won't  get  much  heed,  but  if  every 
T'^  reader  makes  it  his  or  her  busi- 
ness to  spend  even  ten  minutes  a 
day  helping  to  clean  up  our  bands, 


''Tatk  to  me  about  books, 

music,  places  you've  traveled,  your 

other  hobbies — talk  to  me!  But  please 

don't  tell  me  what  rig  you  bought  or 

y\fhat  antenna  you  Ve  got  up  there, " 


the  Advanced  Class  bands.  If 
youVe  a  Tech.  you  can  only  oper- 
ate in  the  Tech  bands,  even  using 
my  call 

Now  here^s  what  you  do  When 
you  hear  someone  making  a  mess 
of  things  on  the  air,  break  in  and 
say,  "Please... please... give  me  a 
breakL.Jhis  is  W2NS0;'  If  you 
say  exactly  that,  as  I've  asked, 
then  obviously  /  am  in  control  of 
your  station.  If  you  say  anything 
else,  you're  in  control  and  you'll 
have  to  use  your  own  call. 

One  voice  in  the  wilderness 


us  good  guys  will  be  abfe  to  rout 
the  baddies.  A  chap  who  misuses 
our  bands  may  not  pay  any  atten- 
tion to  one  bleat  of  indignation, 
but  it  fifty  voices,  all  claiming  to  be 
W2NSD.  get  after  him,  perhaps 
the  message  will  eventually  get 
across. 

Notice  that  fve  asked  you  to  say 
"please,"  YouVe  asking  him  to 
shape  up,  not  telling  hrm.  It's 
much  more  difficult  lo  ignore 
someone  asking  you  than  some- 
one ordering  you  to  do  something. 
When  Tm  In  control  of  your  station 


be  sure  you  don't  jam  or  make 
more  of  a  mess  of  things. 

The  normal  reaction  by  the  buf- 
Hes  who  are  messing  up  our 
bands  is  to  launch  into  a  long  in- 
sulting diatribe.  This  is  designed 
to  make  you  mad  and  retaliate. 
This  is  what  it's  all  about  for  this 
brain-damaged  would-be  CBer. 
I've  found  the  best  way  to  handJe 
this  is  to  immediately  tune  off  the 
frequency  when  the  hate  starts 
and  look  up  the  band  for  other 
mental  retards  lo  discourage. 

Of  course,  if  you  have  a  clean- 
up group  working  with  you  via  a 
repeater,  you  can  drive  the  bully 
nuts  with  different  voices  asking 
him  to  ''give  me  a  break.. .this  is 
W2NSd;* 

Let  me  know  how  this  works 
out  for  you.  If  we  don't  have  suc- 
cess with  Plan  A  or  Plan  B,  we 
may  have  to  go  to  Plan  C,  which 
involves  Dick  Bash — remem- 
ber him?  Tve  heard  he's  now 
selling  AK-47S.  Nothing  changes. 

If  youVe  panicky  that  I  might 
print  your  call  in  73,  don't  let  that 
stop  you  from  writing;  just  let  me 
know  and  I'll  keep  it  secret — 
although  we  are  talking  about 
starling  a  ham  whistleblower  relo- 
cation program.  I  expect  to  get 
some  interesting  stories  of  your 
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Jim  Gray  W1XU 
PO  Box  1079 
Payson  AZ  8554t 

December  Forecast 

December  days  are  the  shortest  of 
the  year,  so  expect  the  higher  fre- 
quency HF  bands,  20-1  Om,  to  dose 
at  dark  or  ^ale  afternoon.  Occasion- 
ally, on  very  good  days,  you  will  find 
them  open  (ong  after  dark. 

Solar  activity  )s  higher  than  it  has 
been  in  10  years,  and  you 
can  expeci  some  sudden 
Ionospheric  disturbances 
brought  on  by  sotar  flares 
and  other  events  on  Old  Sol. 
As  shown  in  the  daily  fore- 
cast calendar,  on  days  w^th  a 
P,  F  or  G.  expect  Poor,  Fair. 
or  Good  conditions,  respec- 
tiveiy.  Allow  for  an  error  of  a 
day  or  two  in  either  direction. 


Jim  Gray  WIXU 

likely  to  be  open  at  the  same  time  lo 
the  same  locatjon. 

DXing 

Gray  line  propagation,  at  dawn  or 
dusk  along  the  path  of  the  lermina- 
tor,  may  be  especially  good  on  all 
bands  from  40  through  10.  Keep  an 
ear  tuned  to  WWV  at  1 8  minutes  pasi 
the  houf  for  current  propagation 
conditions^ 

GoodDX! 
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Reading  tlie  Chart 

When  a  given  band  is  open 
to  a  place  on  Earth  at  a 
specific  time  as  Indicated  on 
the  chait.  took  a  bit  earlier, 
just  for  fun.  On  some  days. 
these  openings  may  not  exist 
at  all,  so  try  a  tower  band.  In 
many  cases,  you'll  be  pleas- 
antly surprised  to  find  the 
next  higher  band  open  as 
well.  For  the  WARC  bands, 
you'll  find  propagation 
sharing  some  of  the  charac- 
tertsties  of  the  next  higher 
and  ne)ct  lower  adjacent  ham 
bands. 

An  *  means  to  try  the  next 
higher  band.  (1)  means  an 
opening  may  be  rare,  but 
possible  on  "good"  days(G). 
When  20/40m  or  40/80m  are 
indicated,  both  bands  are 
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Never  Say  Die 

successes — and  your  failures. 

The  only  way  we're  ever  going  to 
ctean  up  our  bartds  is  witl^  ytXir  help. 

Perhaps  you  noticed  that  when 
you  use  my  call  you're  going  to  be 
nice,  not  mean.  We  have  more 
meanness  than  we  need  on  our 
bands  right  now,  so  kill  these  rot- 
ten scoundrels  with  niceness. 
These  guys  are  experts  at  getting 
your  goat.  You'll  absolutely  ruin 
their  day  if  you  are  unflappable. 

This  shouldn't  stop  you  from  pit- 
lying  their  family  and  friends,  who 
have  to  put  up  with  them  during 
the  few  hours  a  day  when  they  are 
not  spoiling  our  bands  tor  us. 

Plane.  Part  It 

If  you  find  It  heavy  going  when 
you  try  to  inject  some  intelligence 


lure  instruments  used  to  beat 
*■  rotten  QRMors"  into  either  com- 
pliance or  silent  keys)  will  not 
change  your  firm  principles. 

Would  you  like  lo  ready  drive 
some  thoroughly  rutted  hams  ab- 
solutely crazy?  Have  you  ever 
tried /7of  giving  them  a  numbered  | 
signal  report?  You  see,  there's 
iNs  column  in  their  log  for  a  signal 
report.  ''Armchair  copy"  or 
"YouV©  coming  in  pretty  good"  | 
isn't  there.  They  need  a  number. 
IVe  had  some  hams  plead,  re- 
duced lo  tears,  for  their  signal  re- 
port. 

YouVe  never  seen  a  tougher 
sonofagun  than  me.  I  leN  "em^  if 
they  absolutely  must  put  a  signaf 
report  in  their  log*  why  go  ahead 
and  make  one  up.  No.  they've  got 
to  hear  it  from  me,  otherwise 
it's  cheating.  I  smfle  a  wicked, 


''Hunting  jammers  is  real  fun. 
IVii  give  your  club  some  first  rate  di- 
rection finding  experience. 


ft 


into  your  contacts*  I  have  a  short- 
cut for  you,  Mark  you.  this  is  prob- 
ably going  to  be  one  of  the  most 
difficult  things  you  Ve  ever  done  in 
amateur  radio— worse  even  than 
thai  stupid  1920's  code  require- 
ment which  drove  you  bananas 
when  you  decided  to  get  your 
ticket, 

Tm  asking  you  right  here  and 
now  to  take  a  pledge — lo  sign  an 
oath^ — make  a  pact  with  me.  I  want 
you  to  go  to  your  hamshack  right 
now,  draw  a  tine  under  the  last 
contact  in  your  log  and  write  this: 

'*l  hereby  swear  Ihat  never 
again,  as  long  as  I  live,  will  I  ever 
divulge  over  the  air  the  manufac- 
turer, model  number  or  any  other 
information  about  any  equipment 
I'm  presently  using,  plan  lo  use  in 
the  future  or  have  used  in  the  past 
Further,  that  includes  every  as- 
pect of  my  antenna  system,  home- 
made or  bought.  I  also  agree  that  I 
will  not,  under  any  circumstances* 
discuss  today's  weather,  either 
here  or  anywhere  else  in  the 
world,  in  anything  less  than  a  de- 
clared national  emergency/'  Now 
sign  that  pledge  and  start  your 
first  day  as  an  evangelical  spread- 
er of  the  gospel  of  Better  Ham- 
ming.  If  anyone  pressures  you  to 
break  your  pledged  word,  just  tell 
^em  youVe  signed  the  "W2NSD 
pledge"  and  that  wild  horses, 
Wouff  Hongs  or  even  Reltysnitch- 
es  (infamous  old  ham  ARRL  tor- 


fiendish  smile  as  I  taunt  them  al- 
most beyond  endurance.  Nothing 
will  force  me  to  give  them  that 
treasured  number.  Yes.  I  realize 
that  I  may  occasionally  push  some 
Extra  Class  hams  over  the  edge. 
They  deserve  it, 

I  had  a  letter  from  an  W4*s  XYL 
saying  her  husband  has  been  un- 
able to  make  another  contact.  The 
unfilled  box  in  his  log  had  brought 
him  to  a  sudden  halt  in  his  ham- 
ming, so  he'd  started  helping  her 
with  the  housework  and  please, 
please  send  him  his  report  so  she 
could  get  him  back  into  the 
hamshack  and  out  from  under 
foot. 

Figuring  that  Td  done  hamdom 
a  big  favor  and  that  il  was  better 
for  his  wife  to  suffer  than  hun- 
dreds of  hams.  I  refused.  I  knew 
Td  get  no  thanks  from  any  of  you 
for  this  public  service,  but  it  was 
still  worth  it. 

So  go  you  forth  and  do  likewise. 
Don't  expect  any  thanks.  All  youll 
gel  for  your  trouble  Is  abuse,  but 
when  you  finally  win  that  last  big 
honor,  your  ARRL  Silent  Ke^ 
Award  (many  hams  are  dying  to 
get  it),  then's  when  you'll  get  your 
reward.  If  Vm  not  there  already, 
have  patience.  Til  be  along  and 
pin  an  ectoplasmic  medal  on  your 
sheet.  Then  we'll  go  down  on 
20m,  call  CQDX,  sign  very  rare 
calls  with  weak  signals  and  not 
come  back  to  the  DXers. 


AMIGA  CO 
fs  CHIPS-PARTS 


6667 


$12  25 
S1S.95 
S1095 
(1150 
StIJS 
$1095 


NiW  1MB.  AMIGA  FJ^TTEfl 


Ce4  Hvy  Dtity  PWffi/^       124  "^6 


modore 
-UPGRADES   Cs 

8362fD£f*!S£:i  SS6  95 

Sae^lPAULAJ  $56,95 

a586(GAR¥fS7m  tJ?J5 

sinrNEWAGMu^        iiod^s 

flSea  S22  50 

e^BElBl-fiClfi  179,95 

686B1-HCI?  172  50 

6fna24ic]a .  s  iD5  oo 

t  3  HSCKSTAfiT  ROM  $37,95 


Commodore  Diagnostician  II 

Just  Released 


6 


95 


Pfi£PAlD  TO 

HQ.  AMERICA 


Sdves  im^rm^w^  REPAJRS  A  DOWNTIME 

'.':;iMM0OOftEcomi34iler5riridl541  Ouvps  OjMerem 

tKtioni  csPMvi    cross  retcfcnpiif'  of  dica  vid  "btodc  liypMi- ' 

CWIS~  UHJ  McridtMiM       Sm  tsntsiee  M  piii!  rpMvw  n  Mvdi  SS 
Canpiair  Stwppw  Mlag3wi*.~  Phm  *  tS  JSpapil  ift  BfeUS 


Tbe     ^^"^  ^^^^  ^^i'  FREE  catalog. 

GRAPEVINE 

^^  l^pOilP  35  CHAHLOrre  DRIVE 

Urxl^L^  n     ^E5j^p^  HILLS,  N.Y.  109TT 

FAX  914*354-6696    914-3S4-4448    300-292-7445 


Dealer  Prices  available. 
Prices  sybjeci  to  change. 


I! 


MAKE  CIRCaiT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC -200  film 
using  any  plain  paper  copier 

•  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  8 Si  x  M  size 

With  Complete  Instructions 

SAVSFACnON  GaARANTEED 

5 Sheets  for  $3.95  W  S/jeew  oniy  S5.95 

sdd  $L25  postage        /N Y  Res ,  add  s&t&s  tax 

The  MEADOWLAKE  Corp. 

Dept  A.  P.O.  Box  497 
Morttiport,  New  York  1  1 768 


CIRCLE  55  ON  fiEAOER  SERVICE  CARD 


MISSION  CONSULTING.  INa 

MISSION  COMMUNICATIONS 

n903  AiitrCiod>ne      Surte  SOO 

HOUSTON,  TEXAS  77082 


W£  HAVE  EXPANDED  AND  NOW  STOCK 
UMiYf&iPf..      "z  iVECABRy; 
AEA,  AUNC^.  MIEOO,  AMP  SUPPLY.  APHA  DELTA.  ANTECX}, 
AflflL,  BAB  INSTRUMENTS.  BARKER  &  WILLIAMSON,  BENCHER, 
BOMAR,  BUTTERNUT,  BEE.  CUSHCRAFT.  COMMUNOTION 
SPECIALISTS,  Cfl6  RESEARCH.  DAIWA.  OlAMONa  HENRY, 
H||STl£B,  HAM  RADIO.  IMTL  CavSTAL  mVL  mHmQ  &  CABLE, 
KAfiTRDNlCS,  m^mA.  KB^^RQ.  KDK.  KIMMRAGE   LUNAfl^ 
LARSO*),  MOeiLEMARK.  MFJ.  NEUTECH,  NCG.  NVE,  PERlPHEX, 
QST,  RF  INOUSTHIES.  RADIO  PUBLICATIONS.  RADIO  AM. 
CALLSOOK  SAMSON,  SPf^O.  SMILEY  ANTENNA.  SANTEC.  SVN 
TEXTILES.  ^MAG,  STANDARD.  TAD,  TEN-TEC,  VALOR.  VECTOR. 
GOROOW  WEST.  WELZ.  Y  AESU,  ANO  lOOM       (71 3}  §79-7764 
in  house  s&rvfce  avatiabtB,  ImttK  1 668  72  MCON  U  T 

Just  wni&.  or  Qive  us  a  caftf  FAX  (71 3)  B 79-934 1 


CB-TO-1 0  METERS 


We  speciahffi  m  C6  radio  modificath&n  plans  and  hardware 
Ffeauenc/  and  FM  cdrvefsion  kils,  repair  books,  plans,  high- 
:  f '■■^nmr^ceaocessones  Triousandsdsatsfied  cusornef  Sine* 
]^ji^  Catalog  ^ 


CBC  lltTERNATlONAL 

LOU  FRANKLIN/K6NH  -  Owner 
P  O.  BOK  3150DX.  PHOENJX,  AZ  85046 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer 
S29  95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral.  Vtrgrnia  23117 
703:  894^5777         BOO:  262-5628 


CIRCLE  170  ON  READER  SERVICE  CARD 


DOORKNOB 

CAPS 

SEfilES57         -       15  tew 

25  pi 

SS3«r4^tt3S 

40  f^ 

i29or4|n0 

IMpf 

$33  or  4^  $125 

SQOpi 

$29  or  4/ $110 

500  pt 

S£di9r4/Sl10 

iOOO^ 

$2Sor4.rSnO 

^SiX^rf 

$339  4/1125 

SERIES  58    -    5KV 

$Ui 

n  «r  4/$40 

10p< 
12  pi 
20  pi 
S&p( 
2Bp( 
30  pi 
40  pi 
47  p< 
50E)# 
S7pt 


63  pi 
fiOpt 

11Dpf 

500  pf 
lOOOpt 


AHCO  SOLAR  CLOSE-OUT SJm£ 
ArcD  Solar  M5S.  *^nil  T4  ^v  S399 
Areo  Solar  MiS,  22wM,  U  6w  $21& 
ArtD  Solar  G50.  2  Swatt,  1^  Gv  %S7 
Arco  Sol«r  G25.  i  win .  14  &v  $45 
WinJ-CrfTutt*  1711-2-400  li«t«f%  ST 0 
BmD  4EtOO  Riwer  Sensov 
(400'1000HH2  -  25^100  WATTS  $75 
eelden  RC^174  50il  coat  2b'f$  A 
Kitovflc  HC-I  Vacuum  ReLiy  £109 
J«rimn$9  ROSS  Vacuum  ft^^kty  $75 
Chimfwy  tts  3-500? ,' 4-400A  1*5 
mm  Dismp  Plate  Cmpm  a  SOOZ  S15 

Coppfrweld  l4ga  Sfrandatl  Mil  Sp9C 
5D'   $7  *    tso^-$ie  '    Ma'- $29 


COLLINS  e  QUIf»¥EWT  ON  HtMD  * 
5U5,7SA^,  KW^i  3JS1  3i2S3  ' 
7SS-1 .7SS-».  75S-X:.KWM-E^A,  3QL'1/ 
399C-1 ,312e^,302C  3,  (CWWHF  38&| ' 


TiiAh>M  Km  ji'Lhi,ih<] 


Srof¥  owTi'fd 

&  operated  hi 

^^lh  (i»riT^nf^lF, 


PIN  DfODES     FOR  *'Rr'  switching 

&A2e2    VHF/UHF  SMicfMr      jSO  de-OSGHi  t{VS  3  SO 

HP316a  VHF/UHFSwi»^er       5U  dC'OSCHf  10^3  50 

HPtN57S7   VHFrUHF  SwilctTflr  $1  2Sea  ICMII  OO 

UM96S1   40QwmtflFSwilCh       .Ififl  1  ■  30  MHjc  &/$  15-00 

UM9137  40QwjlimF&wldi        SO  de -0-8  OHt  S/S  12.00 

UieiDA  SODwattRFSvich       m  fk^SJlOHz  $10  00 

Hf^seaa  hot  carrier  diode  iivs  s.oo 

UT05lSK«A<tii..<H   AVANTEK  S  SOOMH/ Casc3d.1ble  RF  amp  $49 


ROCKWELL  COLLINS 

USE  ORiGiNAL  PARTS.  DON'T SUBSTnUTE 

PANEL  METERS  ,'fl**j  lot  mosl  CoiliftS  gfear    YOUR  CH0H:£  $i3S 

iUMUALS,  drand  now^l  K WMZ  A,  30S-1 .  301- 1  -  $45.  75S3&C.  7&S  I , 
32fr 3  -1«.  75S-3/A,  325-1  -  $35:  IBOS-I .  Si  6f  2-$  1  $,  31 ZB  ♦S^  $30 
51S- 1  -S^ .  32 V-^-$9S :  HF-390  |f«fvic$>-  $  195,  |op«alonsh$20 
Ptim.  SPECIAL  #126,  tSO,  250  qr270  sh^o  gl  gray  1607?pra^  can  Sl2 
Cryslttls;  All  Frgquendes  in  %\txM.  SBeach.  5  or  rrxir^  cryfilel^  e^nly  S  7 
KVH/jU  ^A  piig  m  r^lsfS  970  2439-0 10(X36)  or  970  2'a9>«@0CX97]  $49  55 
KWy-M  R£lJlVUK)ri(^i0nklfffiffWtSCpenlfanielop44i^  S1?9 
TRrei^iOf  KWli-2.  JS^Ot  30L-1  .  fMlBraaivrticiid  KR-ZSGS-I  $  SO 
500  ci-cis  CW  litarrfr*^  ^j  tor  75S-3  (52S'9494^  *  F455F A  05)  $259 
F455f  A21 ,  52&9427-O0,  &SB  phjg  wi  Itll9r.  nvw  Ifi  Itw  boi  $1 75 

ai  1 A  TUBES  lOf  30L  1  ampS-SSS  -  61  f&Bs-  $l5ea  or  tSB-'  irtaCcfi&d  Sdl 
30L  1  cafB.1ODpl,450v.Spr.»gueTVAl7ia,.v«ti«i^.wirtf<j  $7  10^165 
3IM.*1  V^mm  iHPich  Si  9.  Escutcheon  Sl45j  Inptd  cnHtfafqr  bHHd)  S3iea 
O*  1 0070-4  0null -AG' end  9v4chlofrot3fyftw  repair  an  CoM»  $15 
ttufi  Ring  l(y  S1&312  (Snttl  mmeM  ptasti;  t€Q^1ZS4«l1)  S  29 

KWH-SaO  lo  HF3S0  ConvefSfl^  Kits.  Includes  A3  Lowpass  F«er, 
OsdBalor/Overi,  "Of^o-  ROM  A  'HF-3«r  Emblefin.  plui  in£irudlafv^  S60» 
SM'Sei  Desk  Mike  S^9.  hAM  2ao  Mobile  MiRg  $35;  AC  2B3D  H:H<teel$  45 
KiiVM3B0CoinlTi7tli^Dil43ce.  Ours  s  ihe  originaf.  ixjJa  Suhsiilyle  %  75 
'  KWM39G  Power  Translormtt  6Sa-0&5CH320jl«idfCl  ummmx  $95 
■  KWlASaO  S0dr&  K  NOB  set  cvOi^l 3  lD»iK.S79.  Uwi  loQb  Oiriy-  S  20 
KWIil360P4r>&tl^«lt*r$^:  ,AC/DC  Ptwer  Rug  or  Ptm«i'Swileh  $12  95 
KWMaao  Display  board.  100%  DOinpJele  $44  95.  Dou^tedigtt  rtiadouts  $9 
Control  Boaid.  638 ■6929-00,  te&s  LI2/U17  $125  or  lOO^comprete  Si  ?5 
KWMSeO  PPwer  Aifiplillief  t»Jlrd.SO%  $34  9S ,  1  D0%  COttpleie  \*A  hA  $350 
KWM380  Sp#«ch  Processor  idctofy  teaied.      AC-3S02  $750 

3MFlfeet  Mew  PriCM  1 40Fiz  -S 199. 3«0HZ'$  1 49.  1  7KHE-$1 3».  6  KHz  $99 

IMS  JONES  STREET 


i 


Enelosa  (2  !4  to  UPSen  Ivft^ 

Add^lsrCOD«. 

Item  -At  Ann^ 

I  no  BBHWi^  "^ym-. 

VISA  UIZ,J^UIB!KMttVti£s& 
i :  AT  A  L(  M :  6  her?  .n  fjil    i-tff  m  if  h  wdtT  or  SEMJ  ^  ^1  carle  i%S  DX  i 


OMAHA,  NE    68102 

^  4 02-346-4750 

FAX:  402^346-2939 


k 


SURPLUS  SALES  OF  NEBRASKA 

WHE&E  THE  HARD  TO  RND  PARTS  AfiE  POUND    AND  ON  HAND 


J 


CIRCLE  11  ON  R£AD£ft  SERVICE  CARD 


SUPER  PERFORMANCE  BATTERIES 


UPDATEO  SUPER  iCOM 

SUPER    ICON    BP-7S.    132    volts 

I200ma  triple  the  capacity  ol  th€ 

Jcom  BP-7.  5w  output. 

SUPfR    fCOM    SPSS.    96    volts. 

I200ma,  50''ii  more  capacity  than 

the  1  com  BP-8 

Both  are  rapid  base  charge  only  or 

slide  in  wall  charger.  A  mcbes  high 

BP-7SorBP-BS  S6600 

SUPER  KENWOOD        Exact  replacement  FNB-2  Nicad  pack 
SUPER  Kf  N WOOD  PB  ?5S/PB'e^.  84    for  Yaesu  FT-404a  /2i)7R /20eR/70BR 


volts.  900nia  double  the  capacity 
of  the  F^  25/PB-2fi  for  the  2500/ 
2600/3500/3600  Cfiarge  with  either 
the  standard  wall  charger  or  drop 
in  charger  3  inches  high.  S66  00 


S22  50 

SPEAKER/MICS 

Icnm  HM-d  £35.00 

rmiiMKI2A2B  S31.00 


SUPER  YAESU 

SUPER   YAESU  fNMSR   12  vofts, 

lOOOma  double  the  capacity  ot  the 

Va^u  FNB  4,  5  watt  output.  Rapid 

charge  only  S71 00 

SUPIR   YAESU   FN&^3S.  96  volts. 

l2D0ma.  triple  the  capacity  of  the 

Vaesu    FNB-3.   35   watt   output. 

Rapid  or  MaJI  charge  $6500 

Botft  are  perted  for  the  03  09  and 

727  series  radios  and  are  4  inches 

high 

Irtserts  far; 

Kenwood  PB  ZS.  25H.  26  S2S.00 

km  BP-3  st&gg 

Icom  BP-5  iSOOmaj  124.95 

Iccm  HP  7  ISOOmal  $29.S0 

Imm  BP  @  $29.50 


Full  line  fm  Yaesu  4n/81tM70  FMB-IO/1 1/12/14  available 

Add  S4  OO  ship^tngS  haridiirig  for  iirst  pack  CT  residcfiTs  add  t    lax 

Co mp fete  line  of  (VICAO  packs  for  fcom  Kenwood.  Vaesti  Tenipo.  Santec  A^dea  Cordless  Telephones, 
Akaline.  Nicadl&Gell'Cehs  AH  rJICAD  packs  include  1  year  guarantee  Commercial  Radio  Packs  available 
For  all  your  battery  needs,  write  or  caJI  todav  lor  a  compiete  catalog  Dealer  inouiries  invited 

MAOE  BY  HAMS  fOft  HAWS 


njiupeMPHm:  inc. 

149  Palmer  fload  •  Sojthbury.  CT  0G4B8 
(8001  634-8132  In  CT  (203)  2643985  FAX:  [203|  262-6943 


^^ 


\M.M J—    ^T^    ^^^ 


CinCLE  69  ON  REAp£A  $|RVIC£  CAJID 


ClI^CLf  la?  ON  HEADER  SERVICE  CA11D 


1990 
CALLBOOKS 


THE  QSL  BOOK! 


Extencting  a  69  year  tradlUon,  we  brfng  you 
three  r>ew  Call  books  for  1990  with  more 
features  than  ever  before. 

The  ipgg  North  American  CarJbook  lists  the 
callSt  names,  and  address  inforTTiation  for 
over  500,000  licensed  radio  amatours  in  aU 
countries  of  North  America*  from  Panama 
to  Canada  Including  Greenland,  Bermuda, 
and  the  Caribbean  Islands  plus  Hawaii  and 
the  U.S.  possessions. 

The  new  1990  Internationai  Call  book  lists 
500,000  licensed  radio  amateurs  in  the 
countries  outside  North  America,  it  covers 
South  America,  Europe,  Africa,  Asia,  and 
Ihe  Pacific  area  (exclusive  of  Hawaii  and  the 
U.S.  possessions h 

The  1990  Cant>ook  Supplement  will  be  pub- 
lished June  If  I990|  with  thousands  of  new 
licenses,  address  changes,  and  call  stgn 
changes  received  over  the  preceding  six 
months.  This  single  Supplement  will  update 
both  the  North  American  and  international 
Call  books. 

Every  active  amateur  needs  the  Caitbook! 
Fully  updated  and  loaded  with  extra 
features,  th«  new  1990  Callbooks  will  tie 
published  December  1,  19B9.  Order  now  for 
earty  delivery  when  these  latest  Call  book  are 
available^  See  your  dealer  or  orcter  directly 
from  the  publisher. 

D North  American  Callbook 
tnci.  Shipping  wJthin  USA  $31.00 

inci,  shipping  to  foreign  countries       3  7,00 

Q  international  Catlbook 
incJ,  shipping  withir>  USA  533.00 

incL  shipping  to  fore~i9n  countries        39.0Q 

D  Call  book  Supplement,  published  June  1st 
inct.  Shipping  within  USA  $13.00 

inct,  shipping  to  foreign  countries        14,00 

SPECIAL  OFFER 

p  Both  N.A.  &  Iniernationat  Caii books 
inci.  shipping  within  USA  $61,00 

fnci.  shipping  to  foreign  countries       71.00 

Illinois  rest  dents  please  add  6%%  tax. 
All  payments  must  be  In  U.S.  funds. 


JIAOm  AMATEUR 

ca 


Ilbook 


IMC 


925  Sherwood  Dr„  Box  247 
Lake  Bluff,  I L  60044,  USA 


Tcli  (312)  234-6600 


COMTELCO 


INDUSTRIES 


W 


T*«» 


1JS»*" 


M  f^ 


*^  144-450  HHi 

MAGNET  MOUNT 

1M  Wave  Antenni 
t44-450MHi 

TRUNK  UP  MOUNT 

WHIt  Rem^abM  1  4  Wav«  Amertfit 
MUfpied  wth  12  H  of  RG  SBU  Gogii  andat^ic«t 

of  BNC  or  Pi  2Sd  Connector.  1  SO  Wals  Pmer  Harming 
Capeoly.  Frequmcy  timnting  chart  incfuded. 

1-^800-634^622 
1-312-790-9894 

COHmCOlNDLiSTRIFSif^C. 
RO.  Btii  eei4Z9,  Schaumburg,  IL  6016$ 


MAKE  LEARNING  FUN 

wlththeCODEKEYTOOO 

Code  Practice  Oscillator 


— Compad  and  Easy  to  carry 
—Operates  on  9V  battery 

incfyded 
—Adjustable  Volume 
— Ouraijie  MetaJ  Case 
— Variabte  Sidetone 


CIO  95      TO  ORDER 
^  —CALL— 


Mcntora 

pq  inc. 


(718)983-1416 

P.O.  Box  131646 
STATEN  (SUVND 
N.Y. 10313-0006 


CIRCLE  241  OK  R£AD£R  SERVICE  CARD 


emeu  15  ON  READER  SEH VICE  CARD 


TELESCOPING  ANTENNA  MASTS 


Extended  heights  to  50  feet 

No  guviines 

Normally  retracted  to  conceal 
antennas  from  view  o\  high  winds 

Extended  or  retracted  in  two 
minutes 

Operated  by  compressed  air  — 
30  psi 

Compact  lowered  height  for 
servicing  antennas 

12()-lb.  nominal  payload 

capacity,  10  square  feet 

No  concrete  foundation  required 

Quality  design  and  rugged 
construction  of  6063- 16  anodi/cd 
aluminum  with  stainless  steel 
fasteners 


\/VILU  BURT 


Will-Burt  Company 
Orrviile,  OH  44667 


RO.  Box  900 

216/682-7015 


CMCl-E  31  ON  READER  SERVICE  CARD 


emeu  105  DN  READER  SERVI^I  CARD 
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Number  30  on  your  Feedback  card 


INTERNA  TIONAL 


\ 


Notes  from  FN42 

Ifs  that  time  of  year  again  when 
w&  in  the  Nofthem  Hemisphere 
start  thinking  of  snow,  ice,  and 
winter  sports,  and  those  of  you  in 
the  Southern  Hemisphere  think  of 
warm  weather,  sunshine,  and 
summer  f  think  of  the  very  nice 
summer  we  have  had  in  New 
Hampshire  and  of  ait  the  ham  ac- 
tivitiBS  that  t  have  been  involved 
in.  And  now,  as  (reffecton  the  end 
of  summer  (this  was  written  in 
September),  !  wonder  how  many 
others  around  this  tmautifut  Earth 
of  ours  have  enjoyed  theirs  as 
much  as  t  have  mine. 

But  there  have  been  many 
tragedies  as  weiL  Even  though 
the  airpiane  is  stiff  the  safest 
means  oftravet,  the  number  of  air* 
craft  accidents  appear  to  be 
higher  this  year.  Is  this  because 
there  actuaffyare  more  accidents, 
or  because  of  an  increased 
I  awareness  presented  by  the  news 
)  media  throughout  the  wortd?  Are 
there  more  riots  and  related 
deaths  or  just  increased  world- 
wide news  releases? 

is  communications  important? 
You  beti  Whether  it  is  from  the 
ne¥irs  media  presenting  reports  of 
I  wortdv^de  Significance,  sateftites 
providing  up-to-the-minute  pic* 
tures  of  hurricanes,  typhoons,  or 
other  weather  phenomena,  the 
current  cellular  telephone  craze, 
or  just  talking  with  a  friend  on  the 
telephone  or  radio,  communica- 
tions is  a  very  important  part  of  our 
fives. 
Hams  have  !>ecome  more  and 
I  more  involved ^  Even  the  news  me- 
dia understand  the  importance  of 
amateur  radio  communications. 
in  the  United  States  the  Federal 
CommuniCBtions  Commission 
has  been  asked  to  altow  the  news 
media  to  use  ham  radio  operators 
to  gather  and  send  information  of 
a  commercial  nature  in  times  of 
emergency. 

How  many  times  have  hams 
provided  health  and  welfare  com- 
munications after  hurricanes, 
earthquakes,  and  other  trage- 
dies? Thousands,  at  least, 

I  think  it's  wonderful  to  have  a 
hobby  that  provides  so  much  en- 
joyment and  at  the  same  time  pro- 
vides a  much  needed  service  to 
the  world.  Keep  up  the  good  work, 
enjoy  yourselves,  and  do  great 
things! 
Happy  Holidays,  and  may  the 


edited  by  a  a  C. 

beginning  of  your  new  year  bring 
prosperity  artdjoy, 

ROUNDUP 

Brazil  SERRA  DOCACHIMBO, 
Brazil  (AP)— Plane  crash  sur- 
vivors who  were  stranded  In  the 
Ama2on  jungle  for  nearly  two  days 
said  the  pilot  asked  for  their  for- 
giveness and  wished  them  luck  as 
Uieir  jet  crashed  into  dense  vege- 
tation eartier  this  year* 

"We  were  ready  (o  die,  but  the 
hand  of  God  guided  our  descent," 
passenger  Epaminondas  de 
Sousa  Chaves.  36,  said  after  Air 
Force  helicopters  airlifted  41  sur- 
vivors out  of  the  jungle. 

The  Varfg  Airlines  Boeing  737- 
200  crashed  on  a  Sunday  night, 
killing  at  least  10  of  the  54  people 
aboard. 

The  Air  Force  found  the  plane 
Tuesday  night  after  four  survivors 
walked  through  the  jungle  and 
contacted  authorities  by  ham 
radio. 

[/  wonder  how  much  farther  the 
survivors  would  have  had  to  walk 
to  get  to  another  form  of  communi- 
cation, and  how  many  others 
might  have  died  before  help  ar* 
hved.—CCC] 

Next  ITU  Pfenipotentfary 
Conference  in  Japan 
Japan  From  the  JARL  News.  At 
the  Plenipotentiary  Conference  of 
the  International  Telecommunica- 
tion Union  (ITU)  held  in  Nice, 
France,  from  May  23  to  June  30 
this  year,  it  was  approved  that  the 
next  plenipotentiary  conference, 


in  1994.  will  be  held  in  Tokyo,  at 
the  Science  and  Technology  Half 
at  Kitanomaru  Park.  This  approval 
will  be  officially  confirmed  at  the 
ITU's  Board  Meeting  in  1991 . 

The  most  important  conference 
of  the  ITU  will  be  held  for  the  very 
first  time  in  the  Asia  and  Oceania 
area. 

Since  this  is  a  good  opporlunity 
for  radio  amateurs  to  have  their 
problems  understood  by  VIPs  and 
leading  members  of  worldwide 
electronic  and  communication  cir- 
cles, JARL  and  ail  others  will  work 
toward  making  all  necessary 
preparations  for  a  successful  con- 
ference. 

Gallium  Arsenide 
Solar  Cell  for  JA5-1b 

JARL  has  decided  to  use  gallium 
arsenide  solar  celts  for  JAS-lb, 
the  second  Japanese  amateur 
satellite  to  be  launched  in  Febru- 
ary 1990.  The  solar  cells  were  re- 
cently delivered  from  Mitsubishi 
Electric  Co.,  Ltd. 

Compared  to  silicon  solar  ceils, 
ttiey  are  nearly  forty  percent  more 
efficient  in  power  generation.  Pro- 
duction cost  is  two  to  three  times 
higher  than  for  silicon  solar  cells, 
but  because  of  its  greater  efficien- 
cy, the  gallium  arsenide  solar  cell 
was  developed  and  used  in 
Japanese  communication  satel- 
lite CS'-S.  already  launched  by  the 
National  Space  Development 
Agency  of  Japan  (NASDA). 

JAS-1  b  uses  al>oui  1 ,300  celte 
of  two  different  sizes,  1x2  and  2x2 
sq.  cm.  They  are  expected  to  gen- 
erate 11  watts,  which  is  4.5  watts 
more  than  the  power  for  FUJL  al- 
though the  satellite  itself  has  been 
enlarged  a  little  bit. 

[  The  JARL  also  sent  a  list  of  Chi- 
nese Amateur  Radio  Stations  with 
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Calendar  for  December 

1 — Anniversary  Day,  Portugal;  National  Day.  Central  African 

Republic  (5th  for  Thailand.  17th  for  Bhutan) 
2^National  Holiday,  Laos,  United  Arab  Emirates 
5 — ^Oiscovery  Day,  Haiti;  Nicholas  Eve.  Netherlands 
6— Independence  Day.  Finland  {7th  for  Ivory  Coast,  9th  for 
Tanzania,  11  Ih  for  Upper  Volta,  t2lh  for  Kenya,  16th 
for  Bahrain) 

10— Human  Rights  Day.  Equatorial  New  Guinea  (others) 
13— Republic  Day.  Malta  (leth  for  Niger) 
1 5— Statue  Day,  Nethertands;  Bill  of  Rights  Day.  USA 
16— Victory  Day,  Bangladesh  (23rd  for  Egypt) 
24 — Heiligabend,  Germany 
2&— Chrfsimas  Day  in  many  countries 
^6 — Boxing  Day.  Canada,  Great  Britain;  Day  After  Chnstmas 

(Lendemain  de  Noel)  (Werhnachlslag)  (Dia  de  Aguinaldos) 
27^ — Constitution  Day.  North  Korea 
2fi— King^s  Birthday.  Nepal 
30 — Anniversary  Day,  K^adagascai ;  Rizal  Day,  Philippines 


OSL  information.  Look  for  it  on  the 
73  BBS  (1-603-525-4438). 

—CCC] 

Uthuanta  Seeles 
lARU  Membership 
Lithuania.  News  release  from 
Ed  Shakalis,  KAlQOF.  On  June 
12, 1989  at  ARRL  headquarters  in 
Newington,  Connecticut,  a  dele- 
gation from  the  ^'Worldwide 
Lithuanian  Amateur  Radio  Net" 
met  with  Mr.  Naoki  Akiyama, 
Assistant  to  the  Secretary  for 
lARU  (The  International  Radro 
Union),  to  discuss  the  LIETUVOS 
RADIJO  MEGEJU  DRAUGUA 
(Lithuanian  Amateur  Radio  Soci- 
ety) application  for  membership 
to  lARU. 

The  Lithuanian  group  included 
Messrs.  Sakalas  Uzdavinys 
UP2BO  from  Vilnius,  Lithuania, 
Flavius  Jankauskas  K3JA,  Bro- 
nius  Uzdavinys  KBIPI,  and  from 
the  USA,  Ed  Shakalis  KAlQOF. 

Mr.  Akiyama  explained  in  detail 
the  necessary  steps  to  become  a 
member  of  the  lARU.  The  Lithua- 
nians thanked  Mr,  Akiyama  for  his 
consideration  and  help  in  this 
manner. 

Sakalas  UP2BO,  a  radio  ham 
for  41  years,  said  that  an  applica- 
tion for  membership  to  the  lARU 
would  be  initiated  by  'The  Lithua- 
nian Amateur  Radio  Society*' 
upon  his  return  to  Lithuania,  He 
also  said  that  they  are  working  to 
get  back  their  original  call  prefix 
**LY"  which  they  were  allowed  to 
use  for  only  one  month  earlier  this 
year  and  one  month  last  year. 

lEd  Shakalis  KA  J  QOF,  W  John 
Alden  Road.  Plymouth,  MA 
02360] 

Netherlands.  From  the  Radio 
Netherlands  Programme  Informa^ 
tion  Release  (Aug-Nov  1989).  For 
those  of  you  who  wish  to  receive 
this  programme  release  in  elec- 
tronic form,  dial  your  international 
access  code,  then  31  354  5395  to 
reach  our  IBM  host  computer  in 
The  Netherlands.  It  will  work  at 
300/1200/2400  baud.  We  use  the 
standard  &-N-1  format,  and  both 
CCITT  and  Bell  tones.  Material  is 
distributed  in  North  America  by 
ANARC  on  913  345  1978  (the 
board  recently  moved  to  Kansas) 
or  Pineland  NJ  on  609  859  1910. 

In  Brftain  you  can  now  call  the 
Merkinstead  bulletin  board  in 
Manchester,  The  number  is  44  61 
434  7059.  Look  for  Radio  Nether^ 
lands  material  in  the  '*Hilversum- 
mary  Room.*'  If  you  run  a  comput- 
er bulletin  board  and  would  like  an 
electronic  feed  of  this  news, 
please  get  in  touch.  Electronic 
versions  of  this  news  release  are 
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updated, 

A  new  series  of  QSL  cards  has 
been  issued  by  Radio  NetJier- 
(ends  to  celebrate  25  years  of  the 
European  Space  Agency  ESA. 
The  lechnical  centre  for  ESA  Is 
located  in  Noofdwijk,  on  the  Dutch 
North  Sea  Coast.  Correct  recep- 
tion reports  will  get  one  of  these 
new  cards.  The  series  is  limited, 
available  while  stocks  last. 

Since  September  5th,  Radto 
Netherlands  has  been  available  in 
the  United  States  through  the  C- 
SPAN  "Flagship"  audio  channel 
After  initial  experiments,  the  ser- 
vice is  now  being  offered  to  cable 
companies  across  the  US.  If  your 
cable  company  offers  C-SPAN 
television ,  call  your  local  cable  op- 
erator and  ask  about  Ihe  availabili- 
ty of  the  audio  service.  At  present 
C-SPAfsi  is  picking  Radio  Nethef- 
fandsoff  the  air  using  professional 
equipment. ,  .if  you  can  hear  this 
service,  tell  us  whether  a  studio 
feed  by  satellite  would  improve 
your  listening  enjoyment. 


\Ken  suffered  a  medical  set- 
back at  the  end  of  t938,  hut  is 
recovering  well  He  shed  many 
msponsibHitios,  but  wiU  continue 
as  WtA  Awards  Manager,  73 
Hambassador,  and,  of  course, 
contesting, — CCC  ] 


AUSTRALIA 

Ken  Goth  VK3AJU 
38A  Lansdowne  Road 
SL  Kitda,  Vic.  $183 
Australia 

Ken  reports  thai  he  received 
news  about  Juty  10  that  he  had 
won  the  VK  HF  Contest  Champi- 
onship for  1988.  This  is  kind  of  a 
penlathalon  minus  one  event, 
based  on  placiogs  in  their  four  an- 
nual HF  contests. 

The  four  contests  are  the  John 
Moyte  (emphasis  on  portable/field 
ops);  Ihe  Novice  (scores  are  load- 
ed for  low  powered  and  club  sta- 
tions;  separate  sections  for 
Novice  and  Full  Calls),  the  Re- 
membrance Day  Contest  (a  sheer 
numbers  game,  involving  VK.  ZL, 
and  P29  to  commemorate  ops 
killed  in  World  War  II):  and  finally 
the  VK/ZL/0  Contest. 

The  reward  is  a  small  cup— a 
replica  of  a  larger  permanent  tro- 
phy which  remains  with  the  WIA 
with  the  names  of  winners  over 
the  years  inscribed  on  it. 

The  meeting  of  the  Wl  A  Federal 
Executive  in  June  resulted  in 
plans  for  a  new  edition  of  the  VK 
callbook,  a  recruitment  drive,  SOth 
anniversary  celebrations,  and  a  li- 
aison with  the  federal  govern- 
ment. Defeated  was  a  move  for  a 
fairly  substantial  hike  in  WIA 
membership  fees. 


ISRAEL 

Ron  Gang  4X1 MK 
Kibbutz  Urim 
Negev  f^^P.O.  85530 
tsraet 

Crusader 
Fortresses  Operation 

For  100  hours,  four  stations  Op* 
erated  concurrently  (some  of 
them  mullkig  at):  4Z1A  from  the 
Crusader  ruins  in  the  Ashkelon 
National  Park;  4Z2B  at  the  recon- 
structed Belvoir  fortress  overlook* 
fng  the  southern  Sea  of  Galilee 
and  Jordan  River;  4Z3C  in  the  ru- 
ined Crusader  port  and  strong- 
h<^d  of  Caesarea  on  Ihe  northern 
coast  of  the  Mediterranean;  and 
4Z5V  at  Yehiam  tn  the  Galilee,  the 
site  of  the  Judyn  Crusader  fort. 
55,000  contacts  were  made  by  the 
stations,  operating  around  the 
clock  under  exceedingly  good 
t^nd  conditions  at  this  sunspot 
cycle  high. 

A  very  handsome  award  is 
available  to  those  contacting  all 
tour  stations.  All  one  has  to  do  is  to 
send  a  written  request  for  the 
certificate  along  with  an  excerpt 
from  your  log  showing  the  details 
of  the  QSOs  with  each  of  the  four 
stations,  and  a  handling  charge 
of  either  7  IRCs  or  $5.00  US  (do 
not  send  checks)  to:  Crusader 
Award.  Israel  Amaieur  Radio 
Club.  ROB  4099,  61040  Tel-Aviv, 
Israel. 

QSL  cards  are  being  sent  for 
each  contact  made  through  the 
OSL  bureaus  around  the  world,  so 
every  contact  will  be  confirmed. 
The  organizers  of  the  event  re- 
quest that  hams  do  not  send  OSLs 
and  postage-accompanied  re- 
quests for  direct  replies,  since 
with  the  great  volume  of  contacts 
these  special  requests  cannot  be 
acco  m  mod  ated . 

Unofficial  Report 
from  Hungary 

Ahron  4X1  AT  has  just  returned 
from  a  motor  trip  through  Europe, 
and  has  interesting  news.  Al- 
though Israel  does  not  have  a  re- 
ciprocal  licensing  agreement  with 
Hungary,  and  to  the  best  of  our 


knowledge  not  many  countries 
do,  he  was  granted  permission  to 
operate  his  mobile  statron  there! 
He  returns  home  with  the  as  yet 
unofficial  good  tidings  I  hat  radio 
hams  from  around  the  world, 
bringing  with  them  a  letter  from 
their  national  radio  society  attest- 
ing to  their  being  an  amateur  of 
good  standing^  along  with  a  copy 
of  their  license,  will  t>e  allowed  to 
operate  there.  Ahron  says  that  he 
was  received  most  cordially  at  Ihe 
border,  and  the  officials  did  not 
even  beat  an  eyelash  at  the  sight 
of  his  whip  antenna  on  the  car  and 
radio  gear.  Apparently,  the  same 
warm  welcome  mat  is  put  oul  to 
radio  amateurs  visiting  Hungary 
from  all  over  the  world. 

Vm  sorry  to  say  that  the  atrave 
information  is  sketchy,  and  hope- 
fully someone  from  the  Hungarian 
Amateur  Radio  Federation  will  be 
able  to  supply  73  Internationat 
with  the  complete  details. 

From  Ahron:  ''Hungary  is  a 
beautify]  country  to  visit,  and  dur- 
ing July.  I  worked  0N6UG/HA  on 
AMSAT  OSCAR  13.  Freddie  was 
operating  from  a  campground  45 
kilometers  west  of  Budapest,  and 
his  2  meter,  70  and  22  centimeter 
antefuna  was  a  homemade  ten- 
foot  dish,  putting  excellent  signals 
into  the  salellite.  if  this  Eastern 
Bloc  country  will  allow  foreign  na- 
tionals to  operate  such  suspj- 
cious-looking  gear  on  their  territO" 
ry.  it  would  definitely  point  to  the 
dawning  of  a  new  age  of  enlight- 
enment with  the  relaxing  of  inter- 
national tensions." 

In  Hungary  there  are  two  li- 
cense classes — the  HA  prefix  with 
full  privileges  on  ail  Ihe  bands, 
and  the  HG  prefix,  apparently  re- 
stricted to  VHF  and  UHF  opera- 
tion. Ahron  says  that  the  responsi- 
bility for  amateur  licensing  is 
apparently  now  in  the  hands  of  the 
newly  reorganized  Hungarian 
Amateur  Radio  Federation,  and 
not  the  government.  Anybody  out 
there  who  can  set  the  record 
straight? 

The  1989  Annual 
Membership  Assembly 

In  late  May,  in  accordance  with 
the  lARC  bylaws,  the  club  mem- 
bers were  assembled  to  express 
themselves  and  elect  a  new  slate 
of  officers  for  a  year*s  term.  As 
always,  a  major  motive  lor  the 
hundreds  of  hams  from  around 
the  country  to  come  Is  the  social 
aspect — to  meet  face  to  face  the 
physical  entities  from  whom  the 
voices,  and  the  words  on  the 
packet-fed  computer  screens, 
emanate. 


The  place — a  Targe  auditorium 
in  the  Tel  Aviv  University,  home  of 
the  world-renowned  4X6TU  bea- 
con on  t4.100  MHz-  Shiomo 
4X6LM  was  elected  to  chair  the 
meeting.  He  invited  Yankele 
4X4 AH,  lARC  president,  to  the 
podium  for  his  words  of  greeting 
to  all.  and  praise  of  I  ARC  achieve* 
ments  in  the  past  year.  Israel 
Biber  4X1  OR.  speaking  on  behalf 
of  the  Communications  Ministry; 
praised  the  participatbn  of  the  ra- 
dio amateurs  in  the  Israeli  aid  mis- 
sion to  earthquake-stfiken  Arme- 
nia, Israel  told  us  that  a  new 
syllabus  for  the  Grade  "A"  license 
exams  had  been  approved  and 
thai  a  reciprocal  licensing  agree- 
ment had  been  signed  between 
Denmark  and  Israel, 

Awards:  Jim  4X1 RU  was  ac- 
claimed outstanding  amateur  of 
the  year  for  his  operation  of  his 
packet  BBS/Gateway  station  that 
serves  as  an  important  junction  on 
the  crossroads  of  Europe.  Asia 
and  Africa,  with  hundreds  of  mes- 
sages being  cleared  through  his 
station. 

Hardy  4X6VH  was  named  for 
his  work  as  an  instructor  at 
4X4HF,  the  Bet  f^iller  Radio  Club 
in  Haifa,  and  his  handling  of  the 
huge  volume  of  OSL  cards  for  the 
I  ARC  QSL  bureau.  Avner  4X1 GE 
was  cited  for  his  excellent  series 
of  technical  articles  in  HaGat, 
the  lARC  magazine,  articles 
which  no  amateur  radio  publica- 
tion  in  the  world  would  be 
ashamed  to  print. 

Ralph  4X1IF's  outstanding  ac- 
complishments in  moonbounce 
were  awarded,  and  Shoshanaand 
Ahron.  4X60L  and  4X1  AT,  were 
granted  the  recognition  due  them 
for  theif  successes  in  bringing 
scores  of  people  to  earning  their 
amaieur  radio  licenses. 

Ahron  4X1  AT,  stepping  down 
as  lARC  general  secretary,  re- 
called the  Passover  operation 
putting  four  stations  on  the  air 
from  Crusader  forts  for  100  hours, 
and  said  thai  work  continues  in 
getting  Israel  into  the  European 
Common  License  Group.  Yossi 
4X6KJ  said  that  in  the  past  year 
membership  services  gfeatly  ex- 
panded. Michael  4X6PZ,  who  was 
the  lARC  liaison  person  with  the 
Communications  Ministry,  report- 
ed that  no  more  repeaters  were 
being  authorised  on  the  70  cm 
UHF  band,  as  this  slice  of  spec- 
trum was  indispensible  to  other 
services.  Authorization  of  auto- 
patches  on  the  repeaters  still  re- 
mains a  problem,  but  on  Ihe 
brighter  side  the  Grade  ''A"  syl- 
labus he  had  initiated  had  been 
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Photo  A  Peter  Strauss  ZSBET. 
tARU  Liaison  Officer,  SARL  and 
73  Hambassador. 

authorized,  and  he  had  worked 
with  the  "Open  University"  on  a 
course  to  prepare  hopefuls  for  the 
Grade  "B"  examinations.  Kuti 
4X60 M,  treasurer,  gave  the  finan- 
cial report,  and  Aharon  4X6SF  re- 
ported on  (he  year's  special 
events.  Moshe  Laufman.  lARC 
spokesman,  said  thai  Israel  Tele- 
vision would  be  producing  a  docu- 
mentary on  amateur  radio, 

After  the  intermission  for  re- 
freshments and  general  ragchew- 
ing,  the  meeting  reconvened  with 
the  traditional  open  forum  for 
lARC  members  lo  express  their 
ideas  and  opinions.  Then  the  seri- 
ous business  of  electing  a  new  ex- 
ecutive, formed  by  4XH0,  4Z4's 
BQ,  PE  and  ZB,  4X6's  KJ,  OM, 
PZ,  SF  and  YA.  Comptroller  com- 
mittee is  4X1 FU,  4X4ND  artd 
4Z4JT,  and  membership  commit- 
tee is  4X6LD.  4X6AS  and  4X4 ML, 
4X6KJ's  proposal  for  constitution- 
aj  reform  was  passed  to  a  legal 
committee  that  will  present  an 
amendment  for  next  year's  gener- 
al assembly  to  vote  on. 

lARC  New  Executtve 
Goes  to  Work 

On  the  9th  of  July  the  outgoing 
and  incoming  executives  got  to- 
gether to  hand  over  portfolios,  and 
these  are  the  new  officers'  posi- 
tions: 4X6KJ,  general  secretary; 
4X6PZ,  second  in  charge  and  li- 
aison to  Communications  Min- 
istry: 4X6YA,  secretary:  4Z4BQ, 
assistant  secretary;  4X6SF  and 
4Z4ZB,  special  events;  4Z4PE,  re- 
peaters; and  4X110.  packet  and 
digipeater  coordinator. 

4X1FU— DXerof  Distinction 
Yitzhak  Halfon  4X1 FU  has 
served  and  continues  to  serve 
with  the  lARC  incoming  OSL  bu- 
reau, and  his  DX  bufletrns  are 
available  on  the  packet  network. 
Now  the  news  comes  to  us  that 
Yitzhak  has  made  the  Five  Band 
DXCC,  and  is  also  on  the  DXCC 


Honor  Roll,  Hat's  ot#  for  your  par- 
sistence>  that  has  paid  off  in  these 
marks  of  dislinctiooJ 

Rishon  Hams  Meet  Weekly 

Joining  the  tradition  of  weekly 
get-togethers  of  radio  amateurs  in 
the  Jarger  urban  centers,  the 
hams  of  Rishon  LeTzion  now 
meet  Friday  afternoons  at  a  side- 
walk  cafe  at  the  Rishon  Mall.  Re- 
cently, the  mayor  passed  by  the 
17  hams  sitting  there,  struck  up  a 
conversation,  and  ended  up  invit- 
ing them  al)  to  his  home! 

{How  often  has  that  happened 
to  any  of  you?] 

Dayton  in  Israel? 

Israel's  first  real  hamfest  was 
held  on  the  18th  of  October  in  Na- 
tanya.  a  good  place  convenient 
for  most  amateurs.  Organizers  of 
this  event  were  4X6TQ.  4X1 KT 
and4X6KR 

{This  was  written  if]  September. 
Hopefully  it  went  well  —CCC\ 

Dataspace  1989 
Representing  Israeli  hams  at 
Dataspace  1969  at  the  University 
of  Surrey  in  EngJand  from  July  27 
through  31  were  ShIomo  4X1AS 
and  Yalr  4X4GL  Yair  wrote  a  com- 
prehensive article  explaining  the 
intricacies  of  AMSAT  Phase  III  in 
the  lARC  publication  seven  years 
ago,  and  in  1984-5  gave  a  fort* 
nightly  series  of  lectures  for  ama* 
teurs  on  amateur  satellites*  in 
what  was  then  the  AMSAT-fsrael 
chapter.  Many  of  us  who  have  since 
gone  into  this  most  exciting  mode 
of  communications  will  be  waiting 
for  their  report  of  the  conference. 


SOUTH  AFRICA 

Peter  Strauss  ZSBET 
P.O.  80x35461 
Northern  2115 
South  Africa 

Peter  reports  through  a  note 
from  SARL  Headquarters  that  ex- 
tracts of  the  SARL  HO  bulletin  will 
be  airmailed  to  many  publica- 
tions. Local  news  items  will  be 
deleted.  Should  you  require  such 
news  on  magnetic  media  (IBM 
360kB  48  TPJ  PC/XT)  or  via  pack- 
et (your  national  licence  cond^ 
tions  permitting),  please  advise 
the  SARL  lARU  desk. 

At  present,  co-ordinators  for 
German,  Portuguese,  Scandina- 
vian. French,  Dutch,  Spanish,  Ital- 
ian and  Arabic  languages  have 
teen  or  will  be  appointed. 

The  South  African  Radio 
League  actively  promotes  the  Is- 
sue of  temporary  Ifcences  for  for- 
eign radio  amateurs  intending  to 
visit  the  Republic  of  South  Africa 
and  the  general  liberafisation  of 
licencing  of  visiting  foreign  radio 
amateurs  worldwide.  Since  1981 
the  licence  authonty  in  Pretoria  is* 
sues  short-term  licences  to  appli* 
cants  for  a  nominal  fee  of  only 
Rand  12  (approx.  US  $5)  for  a 
three-month  period.  Amateurs 
from  countries  whose  administra- 
tions conclude  a  bilateral  agree- 
ment with  South  Africa  receive 


such  permit  free  of  charge.  Guest 

licences  may  be  Issued  to  appli- 
cants from  any  country,  and  have 
indeed  been  issued  to  visitors 
from  many  countries  already. 

If  the  administration  in  your 
country  issues  a  guest  licence  on- 
ly based  on  bilateral  agreements, 
and  no  agreement  as  yet  has  been 
concluded  with  the  administration 
in  the  Repubfic  of  South  Afnca, 
you  are  cordially  invited  to  contact 
the  SARL  HO  to  discuss  prelimi* 
naries  lo  such  an  agreement. 

The  administration  of  the  Re- 
public of  South  Africa  has  con* 
eluded  bilatehal  agreements  with 
the  following  list  of  countries:  Bo 
phuthatswana,  Botswana,  Chile, 
CfsNei,  German  Federal  Rep.  (in- 
cluding West  Berlin),  Great 
Brtiafn,  Israel  Portugal  South 
West  Africa/Namibia,  Swaziland, 
Switzerland,  Transkei,  Venda, 
United  States  of  America,  and 
Zimbabwe. 

Foreign  amateurs  should,  how- 
ever, note  that  the  South  African 
licence  authority  will  consider  ap- 
plications for  a  short-term  permit 
from  any  amateur  in  any  country 
holding  a  CEPT  Class  1  or  CEPT 
Class  2  compatible  licence.  Ama- 
teurs holding  only  a  Novice  grade 
licence  may  not  be  issued  with  a 
short-term  permit,  as  there  is  no 
compatible  licence  grade  avail- 
able in  South  Africa. 

New  address  for  the  SARL  is: 
South  African  Radio  League 
Headquaners.  PO  Box  2327,  Jo- 
hannesburg 2000,  South  Africa. 
Tel:  (01 1)484-2830. 


V^H     V^ 


f  DX 


Photo  8.  WSA  West  Siberia  Award  from  the  West  Siberia  DX  Ctub,  sent  by  UA9MA. 
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ARTER'N'BUY 


OSLs  TO  OFIDER.  Variety  Df  styles. 
cok>rs.  card  stock,  W4BP0  OSLs,  PO 
Drawer  DX,  Cordova  SO  29039 

6ISfB260 

THE  OXERS  Af4GAZ/W£  Up-to-daie. 
in  forma  hve,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPD.  DX- 
CC  Honof  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  infor- 
mation loday.  PO  Drawer  DX.  Cordova 
SC  29039  BNBaei 

AZOEN  SERVICE  by  former  factory 
technician.  Fast  turnaroynd.  PCS-3tX] 
N^Cads  $36.95.  Southern  Technalo- 
gies  Amateur  Radio.  Inc„  10715  SW 
190  St.  #9,  Miami  FL  33157,  (305)  23e- 
3327.  BNB262 

QSL  CARDS-  Look  good  wilh  top  quali- 
ty pnnDng.  Choose  standard  designs 
orfuify  customjzed  cards.  Better  cards 
mean  more  returns  to  you.  Free 
brochure,  samples.  Stamps  appreciat- 
ed. Chester  QSLs.  Dept  A,  310  CofT»- 
mercial.  Empona  KS  66801 .    BNfl434 

SUPERFAST  MORSE  CODE  5U- 
PEREASY,  SubHminai  cassette.  SIO. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  new  sypereasy  technique. 
SiO  Both  Si 7  Moneyback  guarantee ^ 
Free  catalog:  SASE,  Bahr.  Dept  73-3. 
1 196  Cilrus.  Paimbay  FL  32905. 

BN8531 

SB-220/221  OWNERS:  17  detailed 
mods  which  include  160-6  meter  oper- 
ation. QSK,  +  enhanced  p.s.  50%  re- 
bate for  new  mods  submitted!  9  pages 
Of  3-5002  tech  tnfo,  $11  postpaid,— 
Info,  SASE.  BOB  KOZLAREK 
WA2SQQ,  69  Memorial  Place,  Elm* 
wood  Park  NJ  07407.  BNB581 

ELECTRONIC  KITS  &  ASSEMBUES. 

For  our  latest  catalog ^  SAS€  (45c)  to: 
A&A  Engineering.  2621  W.  LaPafma, 
m,  Anaheim  GA  92301 .  BNS624 

HT-CLONE  BATTERIES:  ICOM:  BP5 
$42.95,  BP-3S  (23CBP3  Wall  Chg) 
$42.95.  YAESU:  FNB2  $21.95. 
FNB10S^/FNB12  $45.50.  SANTEC: 
142/442/1200  S22.95,  'RESUrLDiNQ: 
SEND-UR  PACK"  Icom  BP3S20.  BP5 
$28.  BP7/e  $34,  BP70  $35.  Yaesu 
I  FNB9  $19  FNB10  $24  FNB4MA  $37. 
Kenwood  PB21  $18,  PB25/H/26  $25. 
"U-OO-IT  REPAIR  INSERTS"  ICOM: 
BP3  $16,95.  BP5  $22-95.  BP7/8 
$28-95.  KENWOOD:  PB21  $12:95. 
PB24/25/26  $19.95.  TEMPO:  SI-15/ 
series  $22.95  YAESU;  FNB9  $14,95. 
FNB10  $18.95.  FNB4MA  $32,95,  AZ- 
OEN 300  $19-95.  PORTA-PAC  W/ 
CHGR  l2V5AHf  $49.95.  1400LT  Pacit 
(25'3520/No-Piug)  $54.95  "TELE- 
PHONE /  PAGER  &  COMMERCIAL 
PACKS"  "FREE  CATALOG."  $3  ship- 
p<ng/ordef.  PA -6%.  VJSA-M/C  -^$2. 


(814)  623^7000,  CUNARD  ASSOCI- 
ATES, Dept.  7,  R.D.  6  Box  104,  Bed- 
ford PA  15522.  eNB628 


ROSS^  SSSS  USED  December  SPE- 
CIALS: KENWOOD  PS-50  Si 79.90, 
MC-80  S59-90,  TH-4SAT  S249.90,  MS- 
1  $28.95.  IF10B  $47.90.  ICOM  U4AT 
$209.90,  IC-3AT  $179.90,  1C-251A 
$369.90,  BC-50U  $59. 90,  YAESU  FT- 
7eOR  $399.90,  FT-IOIE  S399  90,  FT- 
730R/YM50  S229  90.  FRA'7700 
$39.90,  COLLINS  75-S1  $175.90, 
32S1  $249.90,  516-F2  $199  90.  AC- 
3805  $200.00  LOOKING  FOR  SOME- 
THING NOT  LISTED??  CALL  OR 
WRITE.  WE  HAVE  OVER  220  USED 
ITEMS  in  stack.  MENTJQN  AD. 
PRICES  CASH.  FOB  PRESTON, 
HOURS  TUESDAY^FRIDAY  9:00  TO 
6:00,  9:00-2:00  P.M.  MONDAYS. 
CLOSED  SATURDAY  &  SUNDAY. 
ROSS  DISTRIBUTING  COMPANY,  78 
SOUTH  STATE,  PRESTON  ID  93263. 
(208)  852-0830.  BNB654 

WRITTEN  EXAMS  SUPEREASY. 

Memory  aids  from  psychologist/engi- 
neer cut  studytime  50% ,  Novice,  Tecli, 
Gen:  $7  each.  Advanced,  Extra:  $12 
each.  Morteyback  guarantee.  Bahr» 
Depl  73-3,  1196  Citrus,  Paimbay  FL 
32905.  6NB69t 

RDSS^  SSSS  NEW  HARD  TO  FIND 
SPECIALS:  KENWOOD  KPS'21 
$99.90.  VFO'700S  S149.90.  TR.8400 
S379.99,  TR-3600A  $283.99,  HMC-1 
$46/90.  TEN'TEC  222  S29.90. 
252MOE  $129,90,  ICOM  IC^70l 
$589.90.  IC-38AAWHM-14  $328.99,  IC- 
490A  $549.90,  IC-471A  $639.99,  EX- 
108  $109.90,  EX-107  $55.90,  YAESU 
FP-4  $39.90,  FSP-1  $17.90  FT'YM-33 
$49.99  ,  QTR24  $25.55.  YR-901 
$549.99,  AMP  SUPPLY  LK550-NTC 
SI  999.90,  LK450-ZC  $899.90,  ROBOT 
450C  $664.99,  800CH  $59999.  800H 
$329.99,  AEA  PK-64A/HFM  $149.99, 
MP-20  $69.99.  MP'64  $99.99,  PM-I 
$139.90.  ALL  LXD.  {LIMfTED  TIME 
OFFER)  LOOKING  FOR  SOMETHING 
NOT  LISTED??  CALL  OR  WRITE. 
Over  9004  ham -related  items  in  stock 
for  immediate  shipment.  Mention  ad. 
Prices  cash.  F.OB  PRESTON, 
HOURS  TUESDAY-FRIDAY  9:00  TO 
6:00.  9:00-2:00  P.M.  MONDAYS. 
CLOSED  SATURDAY  &  SUNDAY, 
ROSS  DISTRIBUTING  COMPANY,  78 
SOUTH  STATE.  PRESTON  ID  83263. 
{206)  852-OB30.  BNB709 

$50  PACKET  D(GrCOM> 64— soft- 
ware based  PACKET  for  the  Com- 
modore B4.  Software  is  public  domain 
and  requires  a  rrTodem  for  the  C-64 
which  is  provided  by  our  kit.  Board 
plugs  directly  into  cassette  port  or  re- 
mote  mounted  via  cable,  both  oonnec- 
tors  included.  Power  dertved  from 


computer.  Uses  7910  chip— no  alfgn- 
ment  required.  Switch  allows  HF  or 
VHF  operation.  Order  Kit  #154  for 
$49.95  or  Assembly  #154  for  $79.95. 
boih  include  FREE  DISK,  Add  $2.50 
s/h.  A  a  A  Engineering,  2521 W.  LaPal- 
ma,  #K,  Anaheim  CA  92801 .  (714)  952- 
211 4,  MC  or  VISA  ac^pled.    BNB732 

HAM  TRADER  YELLOW  SHEETS.  In 
our  28th  year.  Buy,  Swap,  Sell  ham 
radio  gear.  Published  twice  a  month. 
Ads  quickly  circulate,  no  long  wart  for 
resufts.  Send  business  size  SASE  for 
sample  copy.  $15  for  one  year  (24  is- 
sues). P.O.B.  2057.  Glen  Ellyn  IL 
60138-2057  or  P.O.B.  15142,  Seattle 
WA  98115.  BNB741 

SSSSS  SUPER  SAVINGS  $S$$S  on 
electronic  parts,  components,  sup^ 
plies,  and  computer  accessories.  Send 
one  dollar  for  l -year  subscription  to  our 
40-page  catalogs  and  their  supple- 
ments. Gel  ofi  our  mailing  tist.  BCD 
ELECTRO,  PO  B03(  450207,  Garland 
TX  75045  or  caJI  {214)  343-1 770, 

&NB749 

HAM  RADIO  REPAIR  alt  makes,  mod- 
els. Experienced,  reliable  service. 
Robert  Hall  Eleclronies,  Box  280363. 
San  Francisco  CA  94128^363,  (408} 
72^^^8200.  BNB751 

WANTED:  Ham  Equipment  and  other 
property.  The  Radio  Club  of  Junior 
High  School  22  NYC,  Inc. ,  is  a  nonprof- 
it organization,  granted  5014C)(3) 
status  by  the  IRS.  incorporated  with 
the  goaf  of  using  the  theme  of  ham 
radio  to  further  and  enhance  Ihe  edu- 
cation of  young  people  nationwide. 
Your  property  donation  or  financial 
support  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  for 
your  tax  deductible  contribution.  All  of 
the  ''22  Crew"  want  to  wish  our  friends 
and  supporters  worldwide  the  very 
best  holiday  season  ever.  "Education 
Thru  Communication"'  celebrates  its 
tenth  anniversary  thanks  to  you. 
Please  write  us  at:  PO  Box  1052,  New 
York  NY  10002.  Round  the  dock  Hot- 
line: (516)  674-4072,  BNB762 


INDIVIDUAL  PHOTOFACT  FOLD- 
ERS. ^AQ  to  #1400.  $4,00.  #1401  Up. 
$6.00.  Sam's  books,  $7.00.  Postpaid. 
Atlen  Loeb,  414  Chestnut  Lane,  Easi 
Meadow  NY  1 1554.  BNB766 

AVANTEK  ATF10135  $12.00. 
MMIC's.  PC.  board,  SASE:  WA31AC. 
7148  Montague  Sr,  Philadelphia  PA 
19135,  BNB771 

HAMLOG  COMPUTER  PROGRAM 
FuH  features.  17  modules,  Auto*logs. 
7-band  WAS/DXCC.  Apple  $19.95. 
IBM,  CP/M,  KAYPRO.  TANDY,  CR8 
$24.95.  73.KA1AWH,  PB  2015,  Pea- 
body  MA  01960.  BNB775 

ARCO  GENESFS  G-100  5  watt  photo- 
voltaic panel  $79. 95.  Sovonics  P-201, 
new  design  24  watts  $179.95  I  ship. 
Mike  Bryce,  2225  Mayflower  NW.  Mas- 
sillon  OH  44647.  BNB812 

1050-^  DX  AWARDS,  103  countries 
detailed  in  KlBV's  Directory.  $15.65. 
Ted  Melinosky,  525  Foster  St.,  South 
Windsor  CT  06074-2936.         BNBS35 

100  QSL  CARDS  S9t  Shipping  includ- 
ed. Free  samples.  Shell  Printing. 
KD9KW,  PO  Box  50A,  Rockton  IL 
61072.  BNB859 

WIRE  ANTENNAS  and  accessories, 
antennas  from  SIO,  coffee  cups,  call- 
sign  plaques.  SASE  for  list.  WSEV 
Products.  205  W.  First  St.,  Arcanum 
OH  45304.  BNB865 

CURRY  COMMUNICATIONS  proudly 
introduces  a  complete  line  of  easy  to 
buiid  kits  fgr  L.F.  and  1750  meters. 
Please  write  for  brochure.  Curry  Com- 
munications. 852  North  Lima  Street, 
Burbank  CA  91 505.  BNB874 

RIT  KITS  for  most  transceivers,  $15. 
Includes  shipping.  Loren  Wallen 
KA7A2M.  6323  S.W.  100th.  Tacoma 
WA  98499.  BNBSSS 

LOW  COST  HAM  GEAR.  SASE  for 
free  list.  WA4DS0.  3037  Audrey  Dr.. 
Gastonia  NC  28054 .  B  N  BS90 
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SURPLUS  CATALOG.  72  page^.  S2  HAM-SWL-SCANNER  BOOKS.  Cata- 
Surplus,  FO  Ba)c  276.  Alburg  VT  log  $1.  Tiare.  PO  Box  493/S.  Lake 
0&440.  BNeaSI       Geneva  Wl  53147,  BNBaie 
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BIRD  ELEMENTS,  WATTMETERS. 
DUMMY  LOAOS-'Buy  and  Sell.  (609) 
227-5269.  Eagle,  100  Deafborne  Ave. 
Blackwood  HJ  08012.  BNBa94 

WANTED:  All  types  of  Elect rop  Tubes. 
Call  toll  free  1  (800}  421-9397  or  1 
(612)  429-9397.  C  &  N  Electronics, 
Harold  Bramsiedt.  6104  Egg  Lake 
Road,  Hugo  MN  55036.  BNB900 

CAD/CAM  PHOTOPLOTTING 
tor  any  RS-274  Gerber  Photo  Ptol 
file  produced  from  your  PC  Cad  pro* 
grain,  S"  x  10*  N&galive  or  Positive 
Photoplots  start  at  $15.  Call  for  details. 
KENPRO  CIRCUIT  SYSTEMS.  FEN- 
TON  MO.  \  (600)  325-3678/1  (31 4J 
343-1630  in  MO.  BNB902 

OSLs  k  RUBBER  STAMPS-TOP 

QUALITY!  States.  World  Maps.  USA. 
Key.  Shuttle,  Globe  QSLs  Report 
Form  Rubber  SI  amps,  Morel  Samples 
$1 .00  (Refundable  With  Order .)  Ebbert 
Graphics  D-7.  Box  70,  Wests rvilte  OH 
43081 .  BNB903 

DIGITAL  AUTOMATIC  DISPLAYS. 

Be  specific,  45c  S.A.S-E.  GRAND 
SYSTEMS.  Dept.  A,  PO  Box  3377. 
Blaine  WA  98230.  BNB90B 

HAM-SOFT— Publtc  Domain  Soft- 
ware For  Amateur  Radio  Hundreds  of 
titles,  lowest  prices,  satisfaction  guar- 
anteed! IBM.  C'64,  MAC.  VGA  Graph- 
res^  more.  Calatog  $1  00  relunded  iksi 
order  HAMSOFT,  PO  Box  2525,  Mor- 
gan City  LA  70381.  0NB9O9 

HAM  SOFTWARE  t8M/Compaiib(es 
10  disks  S26.95,  MCA/ISA/Dtscovflf. 
N5ABV  EAPCO/7,  PO  Box  14.  Keller 
TX  7624S-O014.  (817)  498-4242,  I 
(600)869-7208.  BNB911 

ELECTRON  TUBES:  All  types  &  sizes. 
Transmiltingp  Receiving,  Mi- 
crowave Large  inventory  =  same 
day  shipping  Ask  about  our  3-500Z 
special.  Daily  Electronics.  PO  Box 
5029.  Compton  CA  90224  (800)  346- 
6667.  BNB913 

ICOM,  KENWOOD  &  YAESU  OWN- 
ERS: I  reformative  sepamie  Newslet- 
ters lOtb  year  USA  Bulk  ($10.50)  F.C. 
($12.50)  Canada  (S1300)  Elsewhere 
($14  00&S18  00)  Free  Catalog  Send 
(4Sc)  SASE  International  Radio  & 
Computers.  InCn  751  South  Macedo 
Blvd.,  Port  St.  Lucie  FL  34983. 1-407- 
679-6868.  BNB9t4 

WAf^TED  RF  JAMMING:  Knowledge 
and  or  equipment.  Also  highty  sensi* 
tive  hearing  devices^  medical  or  survel- 
liance  Eugene  DelL  3D0  Bent  wood 
Ave,,  Johnstown  PA  15904       BNB91 5 


COMMODORE  64  HAM  PRO- 
GRAMS—16  disk  sides  over  200  Ham 
programs  $16.95  25c  stamp  gets  un- 
usual software  catalog  of  Utilities. 
Games.  Adult  artd  British  Disks  Home^ 
Spun  Software,  Box  1064-BB.  Eslero 
FL  33928.  BNS917 


AMIGA.  MACINTOSH,  &  ATARI  XL/ 
XE/ST  Amateur  Radio  software  We 
have  several  public  domain  disks  avail- 
able for  trade  or  S4.(X)  each  Send  busi- 
ness size  SASE  specifying  computer 
for  list  Write  WA4EFH.  PO  Box  1646, 
Orange  Park  FL  32067-1646, 

BNB918 


MACINTOSH  HAM  SOFTWAflE-DX 
HELPER  'gives you bea/ing.  distance, 
gray  line  map,  custom  Great  Circle 
maps,  MUF,  call  sign  identifier,  CW 
code  practice,  beam  heading  charts, 
much  morel  See  73 October  '89^  p.  59. 
$39  95  Ppd  Track  the  MicroSats  with 
SATELLITE  HELPER".  Polar.  Great 
Ctrcte,  Rectangular  graphics,  view 
from  space,  az.  el.  aft.  rarvge.  doppter, 
elc.  Sun  and  Moon,  tool  Rotor  conirol 
with  Mirage/KLM  fnierface.  See  Au- 
gust '88  OST  p  87  $59.95  Ppd  Pro 
version  $99.95.  SASE  or  call  for  more 
info.  MacTraksrgetr  Software.  PO  Bojc 
1590.  Port  Orchard  WA  9S366  (206) 
871-1700.  BNB9li 


BETTER  THAN  BDOKS-EAStER 
THAN  A  COMPUTER.  Quick,  Easy 
and  Simple— a  complete  line  of  carry 
along  Study  Cards  covering  Novice 
through  Extra.  All  Questions— an- 
swers— and  pictures  rtghi  at  your  fin- 
gertips on  file  cards.  Divided  into  kngi- 
cat  segrrvents.  these  study  c^rds  were 
developed  after  a  need  arose  for  a  bet- 
ter method  of  studying  for  the  wntten 
exams.  Question  and  correct  answer 
appear  on  one  side  (with  Key  Words 
underlined  in  both  Question  &  An- 
swer) The  other  side  coniains  the 
question  with  the  four  multiple  cfioice 
answers  as  a  cor^venient  Qu^z  Recom- 
mended and  used  by  Amateur  Clubs 
for  upgrades  and  to  aid  XYLs  and  chil- 
dren just  getting  started  Info  on  Re- 
Quest  (rom  VIS  PO  Box  16646,  Matties^ 
burg  MS  39402.  BNB920 


DOSSAT  SATELLITE  TRACKING 
SOFTWARE  Tabular  and  EGA  For- 
mat. IBM^PC  compatible  $30,  PO  Box 
37,  Redmond  WA  98073-0037. 

eNS921 


WANTED:  OST  S  for  1916  and  1917. 
R.  Arrowrsmith,  W4JNN.  3505  Wood- 
burn  Rd  ,  Annandale  VA  22003.  (703) 
560-7161.  8NB922 
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Amateur,  from  Latin  amare, 
to  kjve.  One  who  engages 
in  activity  for  the  beauty  of  il, 

Amateurity 

Tm  wary  of  the  word  "ama- 
teurish." It's  a  put-down  I  dis- 
like,  as  if  ^  "amateur"  means  "im- 
mature'' and  where  if  s  really  at 
is  to  be  "professional.''  The 
word  "professional"  has  been 
given  lots  of  moxie  compared  to 
"amateur"  and  L  question  this. 

An  amateur  is  a  person  v/ho 
does  something  for  the  love  of  ri, 
for  the  intrinsic  value  of  it,  the 
adventure,  the  discovery,  the 
h0(3e  of  presenting  something 
new  or  uselul  to  others.  Ama- 
teurs are  not  motivated  primarily 
by  the  desire  to  serve  their  fellow 
beings,  but  it  often  turns  out  that 
way.  Why?  Because  something 
done  for  the  beauty  of  it  makes 
good  waves. 

What  bothers  me  is  all  the  ef- 
forts going  on  in  the  wortd  that 
are  not  amateurish,  but  what  we 
might  call  "professionalish.'' 
Professionalism  dates  back  to 
the  oldest  profession  (remem- 
bdr  that  one?),  and  pros  have 
been  with  us  ever  since.  * 

Think  it  over.  Where  have  the 
great  advances  come  Irom?  Am- 
ateurs, And  who  is  busy  at  Vt^ork 
destroying  the  ptanet.  from  the 
rape  of  the  rain  forests  to  the 
pollution  of  air.  water,  and  soil? 
Professionals,  people  who  are 
over  employed  doing  somethmg 
they  don't  like,  don't  feel  really 
good  about,  because  they  think 
they  must. 

It's  been  said.  The  world  is  for 
(overs,  fs  it  so?  Lovetess.  non- 
amateur  acts  are  about  to  do  us 
in.  Maybe  we  should  look  agam 
to  the  beauty  of  what  we  do* 
rather  than  to  the  means  of 


exploiting  it  for  the  almighty 
buck.  I  say  we  need  more  ama- 
teurs. .  .and  more  amateurity 
among  the  professionals. 

By  definition,  children  are  am- 
ateurs, amateurs  who  society 
makes  every  effort  to  profes- 
sionalize^ We  may  need  more 
unconverted  amateurs,  children 
allowed  to  grow  up  foflowing 
their  curiosity,  being  ^'a  light  un- 
to themselves/"  rather  than  be- 
ing '^whipped  into  shape." 

The  word  amateurity  has  en- 
trenched itself  in  my  vocabulary 
It's  yours  to  use  it  you  like.  To 
me  it  means  real  maturity,  a  love 
of  action  for  its  own  sake  not  on* 
ly  in  youth  but  in  the  full-grown 
human  who  has  not  lost  this 
love,  this  amateur  spirit,  or  has 
tost  it  for  a  time,  but  thank  God, 
regained  it. 

WW  in 

Hams  are  famous  for  commg 
through  in  emergencies.  What 
we  fail  to  realize  is  that  we  are 
embroiled  right  now  in  the  great- 
est emergency  mankind  has  ev- 
er known:  wholesale  extinction 
of  species,  destruction  of  the 
subtle  web  of  support  from 
plankton  through  myriads  of  flo^ 
ra  and  fauna  all  the  way  up  to  us 
'higher  types/'  an  interdepen- 
dent design  that  works  well  only 
when  none  of  the  parts  are  miss- 
ing 

World  War  Ml  is  already 
happening.  It's  a  war  worth 
fighting,  a  global  war  against 
ignore-ance,  a  war  that  none  of 
us  can  escape. 

From  lesser  emergencies  in 
the  past  we  have  learned  this: 
Without  communication  we  are 
lost.  .  . .  de  K6MH 


*rve  t^eafil  since  thai  the  Dtde&l  profes^^on 
IS  shamanisfn ,  bull  couldn't  lesisi  I  he  di^ 


How  About ,  •  - 

.  .  An  Instantaneous  Direction  Finder  for  transmitter  hunting?  One 
that  uses  a  phased  array  switched  electronically,  to  give  a  reading  in 
less  than  a  second,  with  no  physical  rotation  needed? 

. .  -A  unisex  word  for  "he/she/'  "him/her?" 

, , ,  Educational  amatsur  radio,  a  way  to  participate  in  tifatong  (earn- 
ing for  young  and  old,  shut-ins  and  travelers^  via  2m  repeater  nets'? 

. . .  Sharing  who's  behind  the  WiEardof-Oz  cabinet,  instead  of  cata- 
loging what  the  cabinet  consists  of  <rig.  antenna,  etc,)? 

, .  .More  ideas  from  you,  the  reader,  for  future  "How  About's/' 
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Compare ...  Ours  &  Theirs 


Choosing  the  radio  that's  right  for  you  can  be 
pretty  confusing*  Thatis  why  we  decided  to  make 
it  as  simple  as  possible  for  you  to  see  how  these 
Yaesu  hand-helds  stack  up  against  the  competi- 
tion. No  boasts,  no  sales  pitches^  just  a  factual 
side-by  side  comparison  of  '*ours*'  versus  "theirs" 
Because  Yaesu  quality  speaks  for  itself* 


17210  Edwards  Road  Cernios,  CA  9G701  (800)  999-2070 

©  llIHe  Viitsiu  USA, 


2  METKR  HANDHELD 
SPKClFICATiONS 

YAESU 

Fl^ll/ftll 

MXMI 

IC-2SAT/IC4SAT 

TH215/TH415 

Mernorj'  Chan  m- Is 

49 

48 

10 

VFOs 

•  ^ 

1 

Memory  Channtvls  Sum 
Any  Offset 

49 

10 

10 

Wide  Receiver  Pr^uencv  Ran^e 

utf^ns 

ltJ8-i74 

141-16^ 

Wide  Receiver  fVequenCT  Range 
(MfU)    f  HF 

4H(»4nO 

440-450 

4aS450 

Buili-m  aCSS  Enoode/Decmle 

IndKled 

Option 

EncixJe  Only 

Memory  DTMF  AutiKiiiiler 

to 

None 

None 

CTTSS  Paging 

V^ 

Option 

Pn^amniable  Battery  Saver 

v^ 

•^ 

V^ 

Biicklit  LCD  Dbplay 

v^ 

^ 

1^ 

Back-lit  DTMF  Ktnpad 

v^ 

— 

APO,  Auicjmatit;  Power  Off 

v^ 

y^ 

— 

I  MHz  I'p/Dnwn Stepping 

y^ 

^ 

v^ 

Vinyl  Ca.S€ 

\^. 

Option 

Option 

Scan  For  CTC^S  Tbnn 

— 

Built  In  \m 

v^ 

— 

— 

Clock 

— 

V^ 

Odd  Split.  Any  Tx  Or  lix  Frequency 
In  Any  Memory  Channel 

49 

10 

I 

Suggested  Retail  Price 

$406.00* 

S439.95* 

$;i49.%» 

DUAL  BAND  HANDHELD 
SPECIFKATIONS 

YAESU 
n470 

ICOM 
IC4I2AT 

KENWOOD 
TH75A 

Memory  <Jhajinels 

4a 

20 

20 

VFOs  Per  Bai^d 

f* 

1 

1 

Wide  Receiver  Frequency  Range 
(MHz)-VHF 

130^180 

I»IT4 

140-1&4 

Wide  Retteiver  Frequency  Range 
(MHz)-lHF 

430-1 5U 

440-450 

43&'450 

Built-in  cress  Encode/Demde 

Included 

Option 

Encode  Only 

Memory  DTMFAut{Kiialer 

10 

Vone 

None 

Dual  Receive  With  Balanct*  Control 

^^ 

v^ 

CTC^S  Paging 

v^ 

y^ 

Cross  Band  Full  Duplex 

v^ 

V^ 

v^ 

Programmable  Battery  Saver 

y^ 

•^ 

%^ 

Barklit  U'D  Display 

v^ 

^ 

v^ 

Bauklil  DTMF  Keypad 

v^ 

— 

Alternating  Band  Scan 

fc^ 

V^ 

v^ 

Crotai  Band  Repeater 

v^ 

— 

Ptwer  Ontpnt  on  2  Meter  m4  440 

2.3W 

5.0W 

1.SW 

APO.  Aulomatie  P^w^erOff 

\^ 

•^ 

1  ViW'i  I  p/Dtwn  Stepping 

^ 

^ 

^ 

Memory  Channels  Store 
Any  Offset 

M 

20 

m 

Vinyl  Case 

V^ 

Option 

Optjim 

Odd  Split,  Tx  Or  Rx,  Any  Frequeiu'y 
In  Any  Memory  Channel 

42 

20 

2 

Suggest*Hi  Retail  Price 

s'jTs.no 

?H:i!)  m 

S549.U0 

631A 

144/450  and  144/220  MHz 
FM  Dual  Banders 

•  Extended  mcefver  range 
u,  (136  OCX)  -  173,995  MHz)  on  2  m;  70 
^  cm  coverage  is  438.000  -  449.995 

|MHz;  1-1/4  m  coverage  is  215  - 
229  995  MHz  (Specifications  guar- 
anteed on  Amateur  bands  only  Two 
^ meter  transmit  range  is  144  -  148 
MHz.  Modifiable  for  MARS/CAR 
Permits  required.)    ^[{^ 

•  Separate  frequency  dM|ray  for 
"main' and -«ub-bamJrf||^  ^ 

•Versatile  scanning  functions.       g 

Dual  scan,  and  carrier  and  time       * 

operated  scan  stop. 

jj30  memory  channels.  _^^^ 

,    Stores  everything  you  need  to  make 

operating  easier.  Two  channels  for 

*odd  splits: 

•  SO  Watts  on  2  m,  35  watts  on  70  cm 
25  watts  on  M/4  m,  ^«»-^  ^ 
App^ox.  5  watts  low  power. 

•Auloma4.v     ^set  selection. 

•  Dual  antenna  ports. 

•  Automatic  Band  Change  (A.B.C) 
Automatically  changes  between 
main  and  sub-band  when  a  signal 
Is  present 

•  Dual  watch  function  allows  VHF 
and  UHF  receive  simultaneously. 

•  CTCSS  encode/decode  selectable 
from  front  panet  or  UP/DWN  keys 
on  microphone. 

{Encode  built-in,  optional 
TSU-6  needed  for  decode.) 

•  Balance  control  and  separate 
squelch  controls  for  each  band. 


Full  duplex  operation.        \ 
•Dimmer  switch. 

•  16  key  DTMF/contfol  mlc. 
included, 

•  Fj^ency  (dis|)  lock.  y 

Optfonal  Accessories: 

•  PG-4H  Extra  interface  cable 
for  IF-20  (for  three  to  four  radios) 

•  PG-4J  Extension  cable  kit  for       \ 
IF20  DC  and  audio    PS'430 
Power  supply  *  TSU-6  CTCSS 
decode  unit  •  SWT-1  2  m  antenna 
tuner    SWT-2  70  cm  antenna  tuner 

•  SP-41  Compact  mobile  speaker 

•  SP-50B  Deluxe  mobile  speaker 

•  PG'2N  DC  cable  ^  PG-3B  DC  line 
poise  filter  *  MC-60A,  MC-BO,  MC-85 
Base  station  mics.  -  MA-7ao  Dual 
b^nd  2  m/70  cm  mobile  antenna 

lount  not  supplied)    MB-11  Mobile 
uracket  -  MC-43S  UP/DWN  hand  mic 

•  MC-48B  16-key  DTMF  hand  mia 

KENWOOD  USA  CORPORATION 

GOMMyNtCATlONS  &  TEST  EQUIPMENT  G80UP 

RO,  BOX  22745. 2201  E.  Domingyez  Sireet 
Long  Beach,  CA  90801-5745  &^^ 

KENWOOD  ELECTRONICS  CANAD^wfr 
RQ  BOX  1075, 959  Gana  Court 
Mississauga.  Ontario,  Cansds  UT  4C? 
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